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Difference Between Iron and 
Steel—No. 1 of a _ series 


Why ARMCO Ingot Iron 


is Chemically Different 





STEEL 





Relative Purity of Ferrous Metals 
On the Basis of the Five Principal 


Impurities 
Steel 
CE eécecccce -ll & 
Manganese ..... .46 
Phosphorus ..... O17 
BURR cccccces « 037 
GEOG sccccccece trace 
WOE. cacecsees « 684% 
ARMCO Ingot Iron 
Amounts of Same 
Elements in ARMCO 
Ingot Iron 
GROMER soscccsec 011% 
ARMCOINGOT Manganese ..... -018 
IRON Phosphorus ..... .005 
Sulphur ........ .026 
GEESE cccécccecs trace 
Se «+6eencecss Qe ‘ 




















, HAT is Iron—What is Steel? 


This conflicting question is easily deter- 
mined by comparative chemical analyses of 
ARMCO Ingot Iron and steel. 


ARMCO Ingot Iron is manufactured by an adapta- 
tion of the basic open hearth process—made purer 
by unusually careful selection of raw materials, 
rigidly controlled heat treatment and frequent test- 
ing by highly-trained chemists and metallurgists. 


In ARMCO Ingot Iron, the carbon, manganese, 
phosphorus, sulphur, silicon, copper, and the gases, 
oxygen, hydrogen, and nitrogen—are reduced to 
less than 16/100 of 1%, so exacting are ARMCO 
inspection methods. Uniformity and chemical 
purity are assured to the ultimate consumer. 


Thus, ARMCO Ingot Iron’s well-known ability to 
resist corrosion longer than ordinary steel, is due 
to its chemical purity. The thousands of ARMCO 
Ingot Iron installations still withstanding severe 
corrosive conditions after years of hard service 
prove the scientist’s statement that “the purer the 
iron the longer it lasts.” 


Wherever sheet metal is used—whenever durabil- 
ity and low service cost per year is desired, engi- 
neers should specify ARMCO Ingot Iron, the pur- 
est iron made. 


Identify it by the blue ARMCO triangle, stencilled 
on every sheet. 


THE AMERICAN ROLLING MILL COMPANY 


MIDDLETOWN, OHIO 


Export: The ARMCO International Corp. 
Cable Address:—ARMCO, Middletown 


ARMC 


TRAUQE. MARK 





INGOT IRON 
The Purest lron Made 
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What Is a Minor Defect? 


THe railroads as a whole are making marked progress 
toward higher standards of locomotive maintenance, a 
progress desirable primarily from the point of view of 
safety to railroad employees and patrons. An impor- 
tant by-product which should not be overlooked, how- 
ever, is the increased serviceability obtainable from mo- 
tive power. The general reduction in engine failures 
causing train delays and the increase in individual loco- 
motive mileage per day and month reflect in no uncer- 
tain manner improved locomotive conditions. One of the 
best indications of a general tightening up in locomotive 
maintenance methods is obtainable from figures compiled 
by the Bureau of Locomotive Inspection, which show a 
steady decrease in the percentage of locomotives exam- 
ined by the bureau’s inspectors and found defective, from 
65 per cent in 1923, to 53 per cent in 1924, and 46 per 
cent in 1925. A somewhat larger total number of loco- 
motives was inspected each year and in 1925 this figure 
reached 72,279. Among the defects which go to swell 
the totals reported by the bureau are many locomotive 
parts “defective, inoperative, or missing,” which to the 
laymen, and sometimes possibly to experienced railroad 
men, appear of minor importance. The difficulty of decid- 
ing what type of defect to place in this class, however, 
may be inferred from the fact that in 1925 the condi- 
tion of brake rigging, possibly in some cases simply the 
omission of a split key, caused 31 accidents, 3 of which 
led to fatalities. Grate shakers caused 57 accidents, hand 
holds 13, squirt hose 53, and springs and spring rigging 
25, one of which resulted in a fatality. The safe prac- 
tice is to consider no defects minor in importance, but, 
by an organized attempt to eliminate them all, secure a 
maintenance standard as closely as possible approximating 
100 per cent. 


Who Pays? 


N 1923, according to figures compiled by the Bureau of 

Railway Economics, the Class I railways of the United 
States purchased 113,907,000 cross ties. A year later 
they bought 98,130,000 ties and in 1925, 87,964,517. 
Thus, in the latter year they bought 25,942,483 less ties 
than two years previously, a reduction of 23 per cent. 
While this fluctuation is not as wide as in the purchase 
of some other railway materials, it is nevertheless of far 
reaching effect on the tie producing industry and hence 
on the railways which offer the sole market for that in- 
dustry. Twenty-five million ties is a lot of ties and a 
reduction in purchases of that amount in as short a period 
as two years cannot help but lead to serious disorganiza- 
tion in the industry. A large proportion of the ties pro- 
duced are hewn and when the market for their product 
disappears, the tie hewers must look elsewhere for em- 
ployment with the result that when the railways again 
return to the market the production is stimulated only 
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after a considerable interval of time and by the offer of 
higher prices. With the increasing use of treated ties, 
the evil of fluctuations of this character are accentuated 
for ties must be produced and purchased further, in ad- 
vance of their use in order to permit them to be seasoned 
and treated properly. The tendency, however, still pre- 
vails for the roads to rush into the market at the last 
minute when in need of ties, pay unnecessarily high 
prices and at the same time accept those which are availa- 
ble even though they are not up to the specifications and 
then to treat them when insufficiently seasoned. There 
is no material used by the railways in which orderly buy- 
ing year after year will yield as large a return as ties. 
It is only by such a policy, supplemented by the protec- 
tion of the ties after treatment, by the use of tie plates, 
etc., to enable them to render the maximum service after 
their insertion in the track, that the renewals can be 
brought to and held at the low point of 100 to 125 ties 
per mile of track, now reached by several roads. The 
number of roads that are still required to renew from 
250 to 300 ties per mile of track is ample evidence of the 
fact that much yet remains to be done. 


Who Instructs Your Men 
in “Safety First’? 


F any division engineer, trainmaster, road foreman of 

engines, master mechanic or master car builder has 
the least doubt as to who is responsible for teaching the 
men in his department the rules to be observed in order 
best to safeguard their own lives and limbs, he will do 
well to get the proceedings of the recent St. Louis meeting 
of the Safety Section, and read the four resolutions, in- 
troduced by Thomas H. Carrow, chairman of the Section, 
calling upon the heads of the four departments (indicated 
by the titles just mentioned) to take definite measures to 
enlighten their men as to the practical meaning of the “35 
per cent reduction in casualties” which the Safety Section 
sets as the goal of its six-year campaign. One of these 
resolutions was reprinted in last week’s issue of the 
Railway Age. Enthusiasm in taking a vote at a conven- 
tion is not, of course, the same thing—or even the same 
kind of thing—as patient persistence in carrying out the 
purpose of the resolutions in everyday life; but thought 
must precede acts, and in this case the thought is ex- 
pressed in peculiarly terse style. Moreover, Mr. Carrow 
evidently is determined to have the resolutions of the 
safety specialists made the resolution of each individual 
general manager. This is as it should be; for the prob- 
lem in hand is a complicated one, and the signature of the 
highest operating officer is the proper one to attach to it. 
Many officers of various grades are still more or less ob- 
sessed with the feeling that the problem is not merely a 
complicated one, but in some of its features an impossible 
one. Nothing less than the utmost energy and aggres- 
siveness will suffice to reach the goal. Railroaders who 
aim onlv to “prevent accidents” are in the mental attitude 
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of the steamboat pilot who keeps his mind constantly 
anxious as to the location of each one of the hundreds of 
rocks or shoals that lie along the sides of the channel that 
he is navigating; whereas his true function is to keep his 
eyes constantly on the landmarks which tell him where the 
safe channel is. Constantly correcting the course in this 
way, may be a severer strain on the mental faculties than 
to study the rocks, but it is the true way. Likewise the 
railroad man; “patient continuance in well-doing’” may 
be tedious, even burdensome, but it is a normal 
activity; while to study the monthly or annual statis- 
tics of persons killed and injured, or to listen to a safety 
lecture, is only an indirect way of cultivating carefulness. 
Mr. Carrow aims always at something constructive. Each 
one of his four resolutions states, under “the human 
factor,” as the first means to be employed, “Improved 
training, supervision and discipline.” No amount of dis- 
cussion can take the place of this. 


Inconsistencies of Our 
Transportation Policy 


~EW better examples of inconsistency and even 
stupidity in public affairs could be cited than the past 
and present policy of government in the United States 
regarding transportation in its various branches. We have 
three important means of transportation—by railway, by 
water and by motor vehicles on highways. The Trans- 
portation Act announces a policy for dealing with rail- 
ways, but although that law has been in effect six years 
the railway policy enunciated in it, especially regarding 
rate-making, has been only very incompletely carried out. 
It enunciates a policy regarding both rail and water 
transportation and the relations between them, but that 
policy has hardly been carried out at all. The entire 
policy enunciated regarding the railways is based upon 
one fundamental assumption; and the policies followed 
regarding other means of transportation are intended 
mainly to prevent the assumption upon which railway 
regulation is so largely based from being true. The 
anarchy that prevails in our government's policies in deal- 
ing with transportation is due to an almost complete lack 
of co-ordination of the thought, purposes and activities 
of those who make these policies. 

The important assumption above referred to upon 
which our policy of railway regulation is very largely 
based is that railway transportation is, and should be, 
monopolistic in its nature. Excepting upon this assump- 
tion there would be no more economic warrant for regu- 
lating railway rates than for regulating the prices of food 
or coal. The Interstate Commerce Commission and state 
commissions are authorized to refuse certificates of public 
convenience for the construction of new railway mileage, 
the purpose being to prevent the building of parallel and 
competing railway lines upon the theory that thus eco- 
nomic waste will be avoided for which the public would 
have to pay in rates. Regulation of rates results in 
limitation of the profits that railways may earn, but the 
Transportation Act announces it as the government’s 
policy to cause adequate development of facilities of rail 
transportation, and to, this end directs rates to be so ad- 
justed as to enable each large territorial group of railways 
to earn a fair return. 

Having thus treated railway transportation as monopo- 
listic in its nature, the federal government lets ships use 
the Panama Canal in direct competition with the railways 
for tolls that are non-compensatory to the government ; 
lets the ships charge rates that are not published and that 


June 12. 1926 


are discriminatory as between shippers, while prohibiting 
the railways from doing so; and, finally, prohil);s the 
railways from meeting the competition of the ships py 
making rates that are lower to points where there is water 
competition that where there is not. 


The government develops other waterways, such as 
rivers and canals, to compete with the railways, and there 
is being carried on an extensive propaganda for an ep- 
largement of this policy by the expenditure of vast sums 
upon such projects as the Great Lakes-St. Lawrence 
waterway, the Lakes-to-the-Gulf waterway and the im- 
provement of the Missouri river. In other words, parallel 
and competitive railway construction is now prevented 
by the government as contrary to the public interest be- 
cause causing economic waste; while parallel and com- 
petitive waterway construction is carried on by the 
government itself and is advocated on a largely increased 
scale. 

The advocacy of extensive inland waterway develop- 
ment is based upon the grounds, first, that it is needed to 
“relieve” the railways, and, secondly, that water trans- 
portation is cheaper than rail. The first ground is wholly 
untenable, because there is no limit to the extent to which 
the capacity of the railways can be enlarged. As to the 
second ground, the experience of neither this nor any 
other country supports the view that the total economic 
cost of transportation by river or canal is or can be made 
less than it is by rail in the United States. The govern- 
ment’s own principal authority on railroad transportation 
is the Interstate Commerce Commission, upon which it 
has imposed the responsibility of so regulating the rail- 
ways as to promote efficient, economical and adequate rail 
transportation. The Transportation Act, with the admin- 
istration of which the Interstate Commerce Commission is 
charged, declares it to be the policy of Congress to keep 
rail and water transportation in equal efficiency and vigor. 
And yet never has Congress or any executive officer of 
the government asked the commission for its views re- 
garding the desirability of any waterway project, and 
especially whether in its opinion the total cost of trans- 
portation on any waterway is or would be greater or less 
than by rail. In legislating regarding waterways Con- 
gress relies for its information as to their desirability, 
whether to relieve or compete with the railways, entirely 
upon persons who obviously have made no impartial, 
scientific study of the economics of water and rail trans- 
portation, and who either have political axes to grind or 
are trying to promote their real or supposed business 
interests at the expense of the general taxpayer. In con- 
sequence, we have a national policy that prevents com- 
petitive railway construction, and the resulting economic 
waste, and another national policy that promotes com- 
petitive development of waterways with railways without 
any real investigation and regardless of the economic 
waste that may result. 

Very much the same thing has been true of the con- 
struction of highways. No railway would now be allowed 
to build a new line directly paralleling and competitive 
with a line of another railway; but the favorite routes 
for the construction of main trunk highways all over the 
country have been directly parallel with the railways. 
Once they have been built, active competition of trucks 
and buses with the railways usually has begun at once. 
and in many cases without any consideration on the part 
of public or public authorities of whether traffic was being 
diverted from the railways in circumstances that would 
inevitably increase the total cost of transportation to the 
public without any corresponding increase or improve- 
ment in the service rendered. 

One fact of the greatest importance which apparently 
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js not recognized or is constantly overlooked by those 
who foster the development of other means of transporta- 
tion in competition with the railways is that, excepting 
some short haul traffic in congested areas, it is impossible 
to take a passenger or a ton of freight from the railways 
without making greater than it otherwise would be the 
cost incurred by them in hauling all their remaining 
passengers and freight. This is due to the fact that 
usually the denser a railway’s traffic becomes the lower is 
the operating cost per unit of traffic at which it can handle 
it—provided, of course, it is financially able to expand 
its facilities enough to keep them adequate to the demands 
upon them. It follows that every measure that is adopted 
or practice that is encouraged by government that diverts 
from the railways traffic that otherwise would be handled 
by them tends to make railway rates higher than they 
otherwise would be. It is probable that if the western 
railways had at present all the traffic they could handle 
they would not need an advance in rates; and an im- 
portant reason why they have less traffic than six years 
ago is that so much of what they formerly had has been 
diverted to the Panama Canal. The railways are still, 
and will be indefinitely, not only the backbone but most 
of the skeleton of the country’s entire transportation 
system. We hear much oi the savings to shippers through 
lower freight rates that have been and may be effected by 
the development of waterways. But the taxpayers have 
paid, and are still paying and must continue to pay for 
waterways. Furthermore, the waterways have been and 
will be the cause of many millions of dollars of concealed 
losses annually due to the diversion of traffic from the 
railways and the consequent higher costs of all rail trans- 
portation than would otherwise be necessary. If all the 
factors could be and were considered it seems not im- 
probable it would be found that in this and every other 
country since the development of railways government 
improvement of rivers and canals has’ directly and in- 
directly cost the public many times as much as it has 
saved it. 

It has been said many times, and there has never been 
any dissent from the proposition, that the United States 
needs a transportation policy under which the development 
and operation of railways, waterways and highways will 
be so co-ordinated that traffic between any given points 
or territories will be handled by that means of trans- 
portation by which it can be handled most economically 
in proportion to the quality of the service rendered. The 
country has no such policy now. It has several different 
wholly inconsistent policies that are predicated upon 
assumptions that directly conflict and many of which are 
haseless. The main trouble is that politics usually has the 
stellar role in our government transportation drama, 
while sound economic principles are given very minor 
roles and seldom allowed to come upon the stage. 

There is one way, it would appear, in which the situa- 
tion might be greatly improved. The Interstate Com- 
merce Commission is the government’s expert agency for 
regulating railroad transportation. The commission’s 
duties and authority should be enlarged to embrace other 
forms of transportation. To it should be referred for 
investigation and recommendation all projects for the 
development of inland waterways. It should be given 
authority to regulate the rates of all coastwise and inland 
carriers by water and of all interstate common carriers by 
highway. It should be charged to so regulate the rates 
of all coastwise and interstate common carriers, whether 
hy water, rail or highway, that there will be no unfair 
competition between them, the object being to cause all 
trafic to be handled in those ways that will be most 
economically beneficial to the public. 

Until the transportation policy of the government is 


RAILWAY AGE 1663 


dictated less by politics, and is formulated mainly by 
some impartial and expert body that will give the subject 
real study in the light of sound economic principles, it 
will continue to be a jumble of inconsistencies unworthy 
of an intelligent people and a cause of enormous waste 
for which the public will have to pay heavily in taxes and 
in freight and passenger rates. 


More College Men Getting 
Higher Railway Positions 


RESIDENT LOWELL of Harvard University is 
reported to have said in a recent address in Chicago 
that the time has passed in America when men can rise to: 
positions of leadership without a college education. An 
interesting test of the warrant for this statement may be 
made by considering to what extent it is supported by the 
education received by men who have, within recent years, 
been elected to the presidencies of our railways, as com- 
pared with the education received by their predecessors. 
Within the last four years thirteen of our important 
railway companies have elected new presidents. These 
are the New York Central, Pennsylvania, Delaware, 
Lackawanna & Western, Chicago & Eastern Illinois, 
Norfolk & Western, Central of Georgia, Louisville & 
Nashville, Chicago & North Western, Denver & Rio 
Grande Western, Missouri Pacific, Missouri-Kansas- 
Texas, Minneapolis, St. Paul and Sault Ste. Marie and 
Chicago Great Western. Of the retiring presidents of 
these railways only two were college educated men, while 
eleven were non-college men. On the other hand, of the 
thirteen new presidents, seven are college-men and only 
six are are non-college men. 

It may be worth while to mention the schools at which 
the college men were educated. They are Yale Univer- 
sity, President Atterbury of the Pennsylvania; Swarth- 
more College, President Needles of the Norfolk & 
Western; Purdue University, President Downs of 
the Central of Georgia; Vanderbilt University, Presi- 
dent Cole of the Louisville & Nashville; University of 
lowa, President Sargent of the North Western; Lehigh 
University, President Baldwin of the Missouri Pacific ; 
West Point Military Academy, President Howard of the 
Chicago Great Western. A majority of these men were 
educated as engineers. 

The facts given indicate that the chance of the non- 
college man to rise to the top in the railroad business is 
declining, while that of the college man is increasing. 
There are, of course, among all the employees and officers 
of railways many more non-college than college men, but 
in spite of this the number of college man who are rising 
to the highest positions is now equalling or exceeding the 
number of non-college men. 

It will be noted, however, that the non-college railway 
man still has his chance. What the facts actually show 
is not that a man, to rise to a high position on a railroad, 
must be college educated, but that there is a growing 
demand that he shall be broadly educated. No board of 
directors in electing a president ever considers whether 
he went to college or not. It simply considers whether 
he is the best qualified man available. The same thing is 
true of a railroad management when it is considering who 
shall be promoted. The number of college men being 
promoted to high positions is gaining on the number of 
non-college men simply because a relatively larger num- 
ber of college men are being found qualified for pro- 
motion. 

No young man of ability and ambition who has entered 
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railway service without a college education need be dis- 
couraged for that reason. A man does not have to go to 
college to get an education good enough to fit him for 
advancement to a high position in industry or in most 
professions. There are many railroad men who have 
become well and broadly educated without ever entering 
acollege. But they did not become educated merely by ex- 
perience in doing daily the work to which somebody else 
assigned them. They became educated by hard study 
outside of their regular working hours which broadened 
their knowledge, and by deliberate effort, both outside 
and inside their regular working hours, to increase the 
strength and range of their mental powers. 

If, one. man goes to work for a railroad when another 
enters college, each of them, when the latter graduates, 
will have some advantages over the other. The former 
will have the advantage of experience, the latter the ad- 
vantage of intensive study and mental training. The 
disadvantage of lack of experience is, however, much 
more easily overcome than the disadvantage of lack of 
study and mental training. . Therefore, if the non-college 
man wants to. beat the college man in the race he will 
have to rely not merely upon his greater experience, but 
also upon hard study and mental discipline undertaken 
and carried on expressly to compensate for the lack of 
college training. 


Signals Versus Train Control 


LYTHOUGH 197,787 miles of road and 232,000 

miles of track are operated in passenger service in 
the United States, only 43,839 miles of road and 69,128 
miles of tracks are yet equipped with automatic signals. 
This mileage represents 30 per cent of the total track 
mileage, including the lines with the heaviest and fastest 
passenger traffic. In addition, approximately 1,945 miles 
of tracks are protected by controlled-manual block signal- 
ing while manual block signaling is used on 70,290 miles 
of additional tracks and no block system is used on 39 
per cent of the track mileage, comprising lines of com- 
paratively light traffic. 

In an address before the American Institute of Elec- 
trical Engineers recently, A. H. Rudd, chief signal engi- 
neer of the Pennsylvania, stated that in 1923 and 1924 
less than 5 per cent of the collisions occurred on the 30 
per cent of the mileage protection by automatic signals 
and carrying the heaviest traffic, while 64 per cent of the 
accidents occurred on the 39 per cent of tracks without a 
block system and handling the lightest traffic. Further 
in 1923, 28-1/3 per cent, and in 1924, 34 per cent of the 
collisions’ occurred in’ the so-called manual block terri- 
tory. An analysis of these figures indicates that the rules 
governing block operations are lax on many lines as 70 
per cent of these collisions in 1923 and 63 per cent in 
1924 were head-on, due to the over-running of meeting 
points, few if any of which would have occurred if an 
absolute block had been enforced for opposing trains. 

Automatic signals have demonstrated their value in 
increasing track capacity and safety to such an extent that 
many roads are making extensive installations. However, 
the accident record shows that others are securing needed 
track capacity in busy seasons only by lessening the pro- 
tective restrictions undet the manual block. 

In its recent decision authorizing the Missouri Pacific 
to postpone indefinitely its date of compliance with the 
second train control order, the Interstate Commerce Com- 
mission has recognized the contribution which that road 
in making to the improvement of its safety of train 
operation by its extensive signal program.’ The law gives 
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the commission the authority to order automatic train 
stops, automatic train control or other safety devices, 
Under the order may be included automatic signals. The 
example being set by the Missouri Pacific with 391 iiles 
of signaling now under construction is worthy of atien- 
tion. The commission is also to be commended for its 
recognition of the value of this program in furthering 
safety of train operation—the objective of train control 
itself. 


The Railroads and 
the City Beautiful 


HE railways are the great highways of commerce and 

as such their terminals comprise the primary gate- 
ways of cities, great and small. Therefore the traveler on 
a passenger train receives his first and often his only im- 
pression of a city from what he sees from the coach 
window or the observation platform and it must be ad- 
mitted that what he is able to see within yard limits 
is not usually of such a nature as to appeal to his sense 
of the aesthetic. 

The reason for this is obvious. Barring a few excep- 
tions, the rights-of-way occupied by passenger tracks are 
not like a boulevard restricted exclusively to passenger 
vehicles. Instead, they are used as well for freight and 
switching movements and in the interest of mutual ad- 
vantage of carrier and shipper, they are bordered by 
factories, storage yards and warehouses. In their own 
interest also the railroads must assign large areas to 
classification yards, storage tracks, freight stations and 
engine terminals. The result is that a ride into a great 
city is not like one through a series of city parks, for even 
where the view may be a pleasing one, it is not infre- 
quently cut off by a string of box cars. 

This condition is now one focus of attack by the ad- 
vocates of the “city beautiful” through the agency of city 
planning. However, city planning projects, while ap- 
proached under more scientific auspices, still depend 
largely on the money of property owners for their execu- 
tion. Frontage assessments levied on the basis of so- 
called “benefits” are the primary source of funds for 
carrying out the work, and as pointed out by C. F. 
Loweth in this paper on “The Railroad and City Plan- 
ning,” which was published in the Railway Age of June 
5, such projects may be detrimental rather than advan- 
tageous to the railroads so assessed. For example, such 
plans have not infrequently called for the use of lands 
adjoining railway rights-of-way for parks or parkways 
along new boulevards, thereby withdrawing from indus- 
trial use areas which might otherwise be developed for 
purposes to the pecuniary advantage of the railroads, not 
to mention the assessments made against the roads them- 
selves, from which no returns can be expected. 

In many instances these city plans provide for a so- 
called civic center, one feature of which is commonly a 
union station which the railroad: are expected to create 
entirely at their own expense, regardless of the fact that 
existing passenger station facilities may be entirely ade- 
quate. But, as if this were not enough, ordinance 
agreements with cities covering the construction of new 
passenger stations often provide for the development of 
auxiliary features at the expense of the railroads which 
bear little or no relation to the utilization of the station 
as a transportation facility. For example, the Illinois 
Central's Chicago terminal ordinance contains provisions 
for the construction of monumental bridges over its tracks 
to afford access to park areas now being developed. At 
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Kansas City the railroads were required to purchase and 
turn over to the city a large tract of land for use as a 
park to provide a suitable setting for the union station, 
while in the negotiations for the new union station in 
Chicago, express stipulations required the railroads to 
widen, re-grade and re-pave Canal street for a distance 
of a mile, the extra width of the street being obtained by 
dedicating railroad lands to public use. 

The railroads are not opposed to city plans in the sense 
that they signify a conscientious effort to meet the serious 
problems confronting all cities which arise from rapid 
crowth, street congestion, etc., but they cannot be criti- 
cised for defending the interests of their stockholders and 
patrons against constant demands for expenditures which 
bear no relation to the primary purpose for which they 
were organized, namely, to furnish adequate transporta- 
tion at the lowest possible cost. 


New Books 


Railroad Construction. Eighth Edition, Nineteenth Thousand. 
By Walter Loring Webb. 849 pages. 4 in. by 7 in., illustrated. 
Bound in flexible fabrikoid. Published by John Wiley & 
Sons, Inc., New York. Price $5. 

Since the first edition of this book was published in 
1899 railroad construction has been subject to marked 
changes in methods, in the physical character of the tracks 
and structures built and as regards the purposes for which 
it is carried out. Therefore, in keeping abreast of the 
times in the preparation of succeeding editions the author 
of any book on railway engineering is confronted with a 
dificult problem in deciding how revisions shall be 
handled. It is not surprising, therefore, that some out-of- 
date material should be permitted to go into the new 
edition without revision. Thus, reference to pipe culverts 
is restricted to cast iron and tile, the chapter on grad- 
ing makes no reference to modern developments in equip- 
ment ‘such as the “whirly’”’ and caterpillar shovels. The 
discussion of ballast fails to mention the present day bal- 
last car. 

These details do not detract seriously from the value 
of the book as an authoritative treatise on the engineering 
of railroad construction. The chapter on earthwork is 
particularly complete. Chapters on the mathematics of 
alinement, switches and crossings, while necessarily less 
complete than in texts devoted exclusively to those par- 
ticular subjects, cover the ground well. The preface to 
this eighth edition calls attention to the fact that the 
chapters “The Power of the Locomotive” and “Grade” 
have been largely re-written, these two chapters forming 
a part of a section of almost 200 pages devoted to eco- 
nomics of railway location, which has long been recog- 
nized as one of the strongest features of the book. The 
last 200 pages are devoted to the usual mathematical 
tables. 


l'p-to-Date Air Brake Catechism. By Robert H. Blackall. Re- 
vised and re-arranged by F. H. Parke, general engineer, 
Westinghouse Air Brake Company. Published by The Nor- 
man W. Henley Publishing Company, 2 West 45th St., New 
York. Bound in cloth, 7% in. by 5 in., 710 pages, illustrated. 
Price $4.00. 
The Air Brake Catechism, by Robert H. Blackall, has for 
many years been popular with railroad men whose work 
requires a knowledge of the construction, operation or 
maintenance of air brakes. This is the thirtieth edition 
and it has been revised by F. H. Parke of the Westing- 
house Air Brake Company, who is a well-known authority 
on air brakes. Mr. Parke, following the method of ques- 
tion and answer used by Mr. Blackall in his earlier edi- 





RAILWAY AGE 1665 


tions, has thoroughly covered the detail construction and 
operation of the various types of Westinghouse air brakes 
used not only on railroad cars and locomotives, but on 
self-propelled rail cars and automotive equipment as well. 

The book contains 2,250 questions and answers which 
cover in detail the ET locomotive brake, the type K quick 
service freight triple valve, the empty and load freight 
brake, the old PM high-speed brake, the LN passenger 
equipment, the present standard PC and UC passenger 
brake equipments and the various steam and motor-driven 
air compressors. The book also covers the Westinghouse 
equipment for electric locomotives, high-speed electric 
passenger trains, motor trucks, buses and automobiles, 
and gasoline motor-rail cars. There are also chapters on 
the standard terminal and compressor tests, hose speci- 
fications, train handling and inspection, brake gear dia- 
grams, tables, formulas and other useful information. 
The operation of all parts of each apparatus is explained 
in detail and wherever possible a practical way of locating 
trouble and remedying defects is given. 


Books and Articles of Special ~ 
Interest to Railroaders 


(Compiled by Elizabeth Cullen, Reference. Librarian, 
Bureau of Railway Economics, Washington, D.’C.) 


Books and Pamphlets . . 

Advertising Copy—Principles and Practice, by Lioyd, D. 
Herrold. Chapters 12 to 18 on special types of copy may be help- 
ful. 525 p. Pub. by A. W. Shaw Co., New York and Chicago. 
$6.00. 

Argentine Railway Manual for 1926, by Sir Stephen Killik. 
21st annual issue containing brief history of Argentine railways, 
their present financial condition, lists of officials, headquarters, etc. 
A large folding map is attached to the back cover. 8&2 p. Pub. by 
Effingham Wilson, London, Eng, 2 shillings sixpence. 

The Dreadful Decade, by Don C. Seitz. Various events, in- 
cluding railroad, in the decade 1869-1879 between the reconstruc- 
{ion period and resumption of specie payments. 312 p. Pub. by 
Bobbs-Merrill, Indianapolis, Indiana. $3.50. 

Factors Affecting Prices—A Selected Bibliograp!:y, Including 
Some References on the Theory and Practice of Price Analysis, 
compiled by Louise O. Bercaw.. Agricultural Economics Bibliog- 
raphy No. 14. Includes sections on market. structure, business 
cycles, and statistical method. 40 p. Issued by Library, U. S. 
Bureau of Agricultural Economics, Washington, D. C. Apply. 


Periodical Articles 

Archives Coming to Occupy Prominent Position in Modern 
Business. Description of the filing of “inactive” records of the 
Guaranty Trust Co., importance of old reeords to business con- 
cerns, destruction of obsolete records, etc. Guaranty News, May, 
1926, p. 7-9. 

Autogenously and Electrically Welded Boilers and Containers, 
by E. Hohn. Results of an investigation of the strength and 
tenacity of parts welded together, financed largely by Swiss Union 
of Steam Boiler Users. Locomotive boilers, p. 608-609. Mechanical 
Engineering, June, 1926, p. 603-609. 

Fuel Oil for Railways, by J. C. Martin. “This paper 3 
will point out the reasons that economically warrant the con- 
tinuance of its use on railways .-. .” Supplement to June, 
1926, Mechanical Engineering, p. 671-672. 

Les Grandes Compagnies de Chemins de Fer en 1925, by Georges 
de Nouvion. Financial and operating results on the large French 
railway systems. Journal des économistes, May, 1926, p. 217-255. 

Through the Deserts and Jungles of Africa by Motor, by 
Georges-Marie Haardt. A railroad survey that was also intended 
to demonstrate the possibilities of “roadless traction” in unde- 
veloped regions, and which finally took along scientists, aviation 
experts, and others ‘not contemplated in the original plans. Maps 
and illustrations. National Geographic Magazine, June, 1926, p. 
650-720. 

Transportation of Milk and Milk Products, by Russell Smith. 
Modern miethods described. Creamery and Milk Plant Monthly, 
June, 1926, p. 44-48. 
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College Man Question 
Faced Frankly 


CLEVELAND, Ohio. 
To THe Epiror: 

| do not feel that I can afford to let pass an opportunity 
to comment on the letter published in the March 27 issue 
of the Railway Age on the subject of the college man in 
railroad work. Apparently the writer of that letter has 
had a rather unfortunate experience in his railroad career 
and I am wondering whether or not a constructive analysis 
of what he seems to feel is his failure to make progress 
would not bring out the fact that possibly he was some- 
what at fault himself rather than the railroad he worked 
for. I feel that I can discuss this subject in an under- 
standing and possibly a sympathetic manner because of the 
fact that I am one of those who entered railroad service 
after teaving college and served in various capacities in 
the mechanical department for a period of over ten years. 

Apparently one of the real problems to be solved in this 
question of improving the relations of the college man 
and the railroads is to make it possible for the technically 
educated young man who would enter railroad service to 
know before he starts in just what a railroad is, how it is 
run and what the demands of the service really are. 

I believe that a graduate from an engineering school 
who anticipates a railroad career should carefully consider 
two questions which are applicable to engineering work 
in any field, namely: De I want to use my engineering 
education as a basis for a purely engineering career, or 
do I want to use it, together with a supplementary business 
education, as a means of eventually reaching an executive 
position ? 

To my mind the man who would follow the first course 
and who is interested in engineering work for the work 
itself is sure to suffer somewhat of a disappointment in 
railroad service. The experience of T. U. C. K. in the 
engineering department seems to indicate that he is that 
type of an engineer—one who is primarily interested in 
new design and construction. Unfortunately, relatively 
little of the work performed by the average railroad en- 
gineering office is of a nature that will keep such a man 
continuously occupied with new and interesting problems. 
On the other hand, if the college man entering railroad 
service is the type who wishes to use his engineering edu- 
cation as a means of possibly reaching an executive posi- 
tion either in-or above the engineering department, then 
there is one thing that cannot be overlooked—that an en- 
gineer as such, is an engineer only up to a certain point, 
beyond which he gradually becomes more of a business 
man and less of an engineer. If, up to that point he has 
failed to educate himself in the principles of business, the 
chances for becoming an executive are not great. The 
railroad executive whose duties may demand an engineer- 
ing knowledge are such that a relatively small portion of 
the things which he must. know involve a detailed knowl- 
edge of engineering principles as compared with the prin- 
ciples of business administration. 

The engineering department of a railroad is merely an 
accessory to an immense business organization, which like 
anv other business, is operated to make money. Unfor- 
tunately, the mechanical and the civil engineering depart- 
ments are on that side of the fence where they are in 
position only to spend money and save money and as a 
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consequence the labors of the members of such de; tt: 
ments are often looked upon as “non-productive.” [jf 
any college man intends to enter railroad service an: be 
satisfied with what he can learn in any one office or e- 
partment it seems to me that he will make no greater 
progress on the railroad than if he pursued the same 
tactics in an industrial organization. Regardless of what 
may be your field of endeavor, the big thing is to know 
enough about the job ahead of you to be able to step into 
it when the opportunity offers. As has been pointed out 
many times the real value of a college education, aside 
trom its associations, is that it trains a man to know where 
to look for that information which he may need. Why 
should any college man consider that there is no oppor- 
tunity to learn on a railroad simply because he feels that he 
has exhausted the possibilities of his own department ? 

Unfortunately, a railroad, like some industries, cannot 
be run on paper. Operations may be carefully planned 
beforehand but conditions over which no one has any con- 
trol may make it necessary to alter these plans at the last 
moment. Therefore any college man in railroad service 
who fails to get as much as possible of the practical side 
of railroading seems to me to be doomed to make little 
progress in the railroad game. Any man who has 
spent four years in college learning how to find out 
things certainly should not be at a loss for ways and 
means to get all he wants on a railroad. 

T. U. C. K. pointed out the discouraging effect of indi- 
viduals who have been in the service of the railroad for 
several years but who have never advanced in the scale 
of responsibility. I can call to mind many individuals of 
such a type and in most cases the reason why they are 
where they are is simply because they have been satisfied 
to deal only with such problems as came to them, and 
who, in many cases, were not willing to accept the kind 
of a responsibility which railroad service imposes when it 
came their way. Individuals of this type can just as 
readily be found in an industrial organization as in rail- 
road service and in 99 cases out of 100 the reason for 
their predicament is identically the same. On the other 
hand I just want to cite one example of a man whom [ 
worked with, who, at the time I entered railroad service 
was a gang-foreman in a locomotive shop. He was one 
of that great majority of railroad men who have never 
had a college education but who had the desire to get 
there just the same. Through home study, at the sacri- 
fice of many hours of pleasure, he acquired a knowledge 
of mechanical engineering and today this same man is 
superintendent of one of the largest locomotive shops in 
the east at a salary which any college man would hardly 
consider as not being worth his while even after ten years 
out of college. If a man of this type with no educational 
advantages and, as I happen to know in this case, with 
none of the proverbial “pull” can attain such a position, 
it does not seem to me that a college man, if he has the 
same desire to get there, should fail in his efforts. 

Most of us, regardless of what field we are working in, 
are working for two things—the satisfaction of having 
performed some worth-while service as we look back on 
a job that is done and, second, enough remuneration to 
feel that it has been personally worth while to have per- 
formed that service. I do not believe that to confer a dis- 
tinctive title upon a college man in railroad service would 
better his situation materially. I cannot help but recall a 
remark which was made by one of my superior officers 
some time ago in connection with titles when he said that 
they were “created with the flourish of a, pen and wiped 
out with a bad breakfast.” Some of the real jobs on any 
railroad are those which carry unimposing titles and, on 
the other hand, some jobs with magnificent titles leave 
much to be desired on pay-day. W. C. Howar ». 














The Past, Present and Future 
of Water Treatment 


A review of the development and results to date and a 
forecast of probable improvements 


HE treatment of railroad water supplies formed 

; the subject for consideration by one of the sessions 
of the annual convention of the American Water 

Works Association at Buffalo, N. Y., on June 9. Under 
the auspices of the Committee on Boiler Feed Water 
Studies, three papers were presented on phases of this 










subject by S. C. Johnson, chief chemist, water supply de- 
partment, Chesapeake & Ohio; R. E. Coughlan, super- 
visor of water supply, Chicago & North Western; and 
C. R. Knowles, superintendent of water service, Illinois 
Central System. 

These papers are abstracted below: 


A Review of the Developments to Date 


By S. C. 


Johnson 


Chief Chemist, Water Supply Department, Chesapeake & Ohio 


The quality of the water supply is closely associated 
with the operating efficiency of a railroad and its result 
has a marked influence on the locomotive maintenance ex- 
pense. Of the 350 billion gallons of water now being 
used annually for steam purposes on American railroads, 
it is estimated that 50 billion, or about 15 per cent, is 
receiving treatment in some form. At a general average 
cost of 4 cents per 1,000 gal. for treatment, the yearly 
operation expense is in the neighborhood of $2,000,000. 
There are approximately 1,200 water stations, out of a 
total of 16,000, where chemicals are added and the total 
investment in softening plants, including the inexpensive 
as well as the elaborate types, is at least $10,000,000. It 
is estimated that these plants are removing 100,000,000 
lb. of scale-forming solids annually, which, if allowed to 
enter the locomotive boilers, would involve an additional 
expense in locomotive operation and maintenance of ap- 
proximately $13,000,000. 

The properties in water which cause trouble in station- 
ary power plants are of similar concern in locomotive 
practice, although the refinements are not, as yet, appli- 
cable. The chief concern seems to be the non-carbonate 
scale which causes damage by forming a hard cement- 
like coating on the heating surfaces with consequent 
deterioration of the material and loss of fuel. The car- 
bonates of calcium and magnesium are troublesome when 
present in large quantity, due either to increasing the 
bulk of the scale or precipitate. Waters are occasionally 
encountered which initiate pitting and corrosion troubles 
if not corrected. In some parts of the country, particu- 
larly that section commonly known as the alkali plains, it 
is necessary to use waters high in alkali salts, principally 
sodium sulphate, which not only aggravates the foaming 


tendency of the waters, but also contributes to an elec- 
trolytic condition which accentuates pitting and corrosion 
unless counteracted. It is possible that silicious matter 
has entered into the scale problems in some quarters but 
the complaints from this possibility have been of minor 
importance and it is only within a recent period that seri- 
ous consideration has been given to the elimination of 
mud and suspended matter. 


Early Development Most Rapid in Middle West 


The development of water treatment on American rail- 
roads has received its greatest attention on middle west- 
ern systems where the objectionable quality of the natural 
waters was such that some form of treatment early be- 
came an operating necessity. Efforts toward correction 
were confined at first to treatment, with so-called boiler 
compounds or metal treatments with secret formulae. 

The next development in counteracting the harmful 
impurities was in the application of soda ash, both direct 
in the boiler or at wayside tanks. The scale reduction 
properties of this material are well known and this ap- 
pears to be the least expensive systematic treatment from 
a first-cost standpoint. However, the precipitate formed 
by this reaction is so finely divided that the sludge in the 
boilers, together with the increase in alkali salt concen- 
tration, causes serious foaming conditions and the system 
has been found objectionable unless followed up with 
careful supervision to insure the boilers being blown down 
sufficiently to maintain the concentration within workable 
limits. 

The systematic treatment with soda ash at Wayside 
tanks appears first to have been developed on the Chicago, 
Burlington & Quincy and later extended to the Wabash, 
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the Frisco, and the Alton, while several other roads are largest single factor in securing satisfactory results lies 
using it to some extent. The method consists in treating in competent and interested supervision. The ch Lical 


all waters, where necessary, to insure an excess of about 
two grains per gallon of sodium carbonate. A frequent 
check is made of samples from locomotive boilers and an 
effort is made to maintain approximately 15 per cent of 
the total dissolved solids as sodium carbonate. This in- 
ternal inspection is also necessary to insure sufficiently 
frequent blowing to keep the total dissolved solids below 
125 grains per gallon in order to prevent foaming delays. 
Where sufficient supervision is provided to insure the 
carrying out of the predetermined practice, results have 
been secured. However, the necessity for the careful 
check and follow-up of the locomotive operation presents 
such difficulties that the extension of this system has been 
somewhat limited. 

Experiments with zeolite softening for railway service 
have not been altogether satisfactory although tests being 
made at the present time on the western coast indicate 
possible success with certain types of waters. The pre- 


ponderance of surface supplies with their occasional High - 


content of suspended matter, limit the scope of this .s¥s- 
tem as well as the dissolved solids quality, unless pre- 
filtration is provided, with additional expense for installa- 
tion and maintenance. 


Methods 


The better established method of railway water soften- 
ing consists of the addition of lime and soda ash to the 
water in predetermined amounts at wayside settling tanks. 
Its object is not only to soften the water but also to re- 
move the precipitated sludge with mud or suspended mat- 
ter, so as to deliver the waters to the boilers not only soft 
but clean. 

The lime and soda process of treatment in railway 
service has developed from the simple intermittent system 
which consisted merely of two or more tanks which were 
filled, treated and used alternately, through the intricate 
proportioning devices with continuous automatic propor- 
tioning, back to the more simple continuous systems. 

The chief essentials are proper chemical proportioning 
and sufficient mixing and reaction time followed by sedi- 
mentation and clarification before delivery of water for 


use. 
Many intermittent systems are still in use and the 
capacity of treating tanks varies from 10,000 gal. to 


500,000 gal., but the governing principle is the same and 
similar satisfactory results can be secured. The usual 
means of agitation is by compressed air. 

Plants of the continuous type consist of large tanks, 
usually of steel, with inside tubes of sufficient size to 
retain the water during the mixing and reaction period of 
from 30 to 45 min. The water and chemicals are mixed 
in these tubes in continuous proportion, flowing from the 
mixing tube to the bottom of the sedimentation tank from 
which they rise to a predetermined point before the clear 
water is drawn off for service. The specific gravity of 
the precipitated sludge is sufficiently greater than water 
to permit clarification in five hours if the vertical velocity 
of the settling water does not exceed eight feet per hour, 
provided, of course, that the proper amounts of chemi- 
cals have been added to insure complete reaction and un- 
balanced equilibrium is avoided. If clarification troubles 
are experienced, filters are sometimes provided. Some 
experimenting is again being done with the elimination 
of the downtake tube, merely running the chemicals and 
water together without special mixing or agitation at the 
bottom of the sedimentation tank, although experience 
with this system some years ago was not entirely satis- 
factory. 


In any the 


system of water softening for railroads, 











quality of the raw and softened water should no: only 
be checked at frequent intervals but inspection shoul 


alse 
be made of the mechanical facilities to insure depe: table 
and uninterrupted service. On railroads where treatment 
is practiced to any appreciable extent, systematic methods 
are therefore necessary to permit the plants to be operated 


with a minimum force. 


Savings Resulting From Water Treatment 


The savings possible through improvement in the qual- 

ity of railroad water supplies are necessarily dependent 
upon local conditions. In 1914, the American Railway 
Engineering Association presented figures to show that 
the cost of each pound of incrusting matter permitted to 
enter the locomotive boiler, in such condition that it would 
deposit as scale on the tubes and sheets, was seven cents, 
considering only the effect on fuel consumption, boiler 
and roundhouse repairs and engine time. This figure, 
transposed to present day prices, is 13 cents. Study by a 
special committee of the American Railway Engineering 
Association for the past five years indicates that this 
figure is conservative. There is no question but that, 
with proper treatment of the water, scale and pitting 
conditions, with their incident boiler maintenance expense, 
can be largely eliminated and that the fuel consumption in 
clean and dry boilers is much less than with leaky or badly 
scaled power. In addition, the large intangible ‘benefits, 
such as the elimination of engine failures on the road and 
the reduction in delays to traffic and train movements, 
usually far outweigh the tangible savings in fuel con- 
sumption and boiler repairs. However, each individual 
case is a. problem in itself and requires special study in 
order to obtain the best results. 

On the Chesapeake & Ohio water softening plants were 
in service at 30 of the 207 water stations ‘during 1925. 
Of these plants, 23 were of the continuous type, 2 inter- 
mittent and 5 of the simple soda ash system. Of the 
6,135,922,000 gal. of water used for steam purposes, 
2,496,038,000 gal., or 40.7 per cent, was treated and a 
total of 2,672,080 lb. of injurious scaling and corrosive 
matter removed before the water was delivered for steam 
boiler use. The total cost for chemical treatment, in- 
cluding operation, maintenance, interest and depreciation, 
was $103,715 or an average of 4.5 cents per 1,000 
gal., while the cost for chemicals alone only averaged 
1.98 cents. The estimated net saving for the year by 
reason of this treatment amounted to $243,675 which 
represents 67.2 per cent on the $356,323 invested in water 
treating facilities. This estimated saving averages only 
$480 per locomotive using the treated water which is a 
conservative rating. 

The wide range of the problem of water treatment, in- 
cluding the design and installation of plants, as well as 
the individual studies of the water quality and the check 
of the actual treatment and its effect upon transportation 
and train movement, warrants the special study which is 
being given to it on many roads. In the handling of this 
problem over the wide range of territory involved on 
even the smaller railway systems, it is necessary to have 
the closest co-operation between the chemical supervision 
and the men actually operating and maintaining the 
plants, as well as the interest and assistance of the motive 
power and transportation departments, to secure the best, 
or even passable results. The best mechanical facilities 
will function only in a perfunctory manner or fail en- 
tirely if not followed up by a careful check system, and 
it has been found that an organization with a’ definitely 
fixed responsibility is the first essential to successful re- 
sults from a railway water treatment. 
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A Statement of the Problems Now Confronting the Water Service 
Engineer 


By R. E. Coughlan 
Supervisor of Water Supply, Chicago & North Western 


On the Chicago & North Western practically all of 
the water supplied to boilers, except that obtained from 
lakes and rivers in northern Wisconsin and northern 
Michigan, requires treatment. Partial treatment and in- 
ternal treatment have been used for many years. The 
extensive water treatment program of this railway was 
started in 1903 when 16 lime and soda ash treating plants 
were built in Iowa, where the water is hard, due to the 
large quantity of sulphates of magnesia and lime con- 
tained in solution. These were the pioneer water soften- 
ing plants in that section of the country and have been 
added to from time to time, until at present 47 lime and 
soda ash water softeners are in operation and 10 more 
are under construction. These are supplemented by par- 
tial treatment and internal treatment where local condi- 
tions warrant. The intermittent type of softeners was the 
first installed. In 1922, the first continuous type softener 
was installed. Where internal treatment is used, this 
treatment is controlled by means of chemical tests made 
on samples of water taken from the boilers at each ter- 
minal. Simple feeding devices regulate the amount of 
treatment. 

The boiler failure report of the C. & N. W. for 1910 
shows 2,132 failures, chargeable to water conditions. The 
same report for 1925 shows 37 failures. The monthly 
boiler failure report for February, 1910, shows as follows : 

Boiler Failure Report for Month of February, 1910 


Cause of Failure 
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The same report for February, 1926, shows as follows: 
Boiler Failure Report for Month of February, 1926 


Cause of Failure 


i TS cenanareiabatietsideh estat eee Woebenan 0 
a ES ee ae een ee ee eee 0 
DE SOD: ssa deen cncecdwecencensscesteuenne 0 
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Water treatment is one of the essential factors which 
make it possible to obtain the longer daily mileage which 
most railroads are now receiving from locomotives in 
passenger service. A few years ago, it was the practice 
to change locomotives about every 100 to 150 miles. Now 
many railroads that are equipped with water softening 
plants use one locomotive for continuous runs of much 
longer mileage. The C. & N. W. now operates locomo- 
tives in passenger service from Clinton, lowa, to Omaha, 
Neb., a distance of 350 miles, which make a round trip 
of 700 miles each day. Another western railroad operates 
locomotives in passenger service 600 miles without 
change, while still another has completed test runs of over 
1,700 miles, one locomotive pulling the train the entire 
distance. 


Progress in Reduction of Corrosion and Pitting 


With the problem of incrustation of boilers practically 
under control, more attention is*now being given to the 


pitting of flues and the corrosion of boiler sheets. Many 
theories as to the cause of this trouble have confused the 
issue. Many committees have held symposiums on the 
subject. The railroad water service engineers have not 
been idle, although their work has been somewhat ham- 
pered due to incomplete records and the increasing evapo- 
rating power of boilers. When it was found that remov- 
ing the scale did not prevent corrosion, further studies 
have been made along three special lines, namely: (1) 
Use of feed water heaters to eliminate oxygen; (2) coun- 
ter-electrical potential devices, and (3) excess treatment. 

The first two of these methods are still in the experi- 
mental stage, each method having its respective merits 
and adherents. The excess treatment method has shown 
great possibilities where it is practicable to apply it in 
railroad service. This method, proven in the laboratory, 
consists in the addition of an excess of caustic soda, 
caustic lime or sodium carbonate over that required to 
combine with the scale-forming salts. The success of this 
treatment depends upon uniformity of treatment over an 
entire locomotive district to prevent foaming. Where it is 
possible to secure this uniformity, high concentrations of 
alkaline salts are carried in the boilers with practically no 
foam trouble. 

The C. & N. W. has a locomotive district where 50 per 
cent of the natural water contains over 50 grains per gal- 
lon of sodium carbonate. By treatment of the remaining 
water to a similar composition, a concentration of over 8 
per cent normal alkalinity is carried without trouble. 
Pitting and corrosion on this district are unknown and 
needless to say the boilers are clean. Additional lime and 
soda ash softeners are being installed on other locomotive 
districts as rapidly as funds become available, so that in 
a short time this method of treatment will be in general 
use. 

One of the railroads having 71 lime and soda ash soft- 
eners in operation is treating the water to less than one 
grain per gallon hardness, leaving in the water an excess 
of lime and soda ash for the purpose of eliminating 
pitted flues. This program was started early in 1922 and 
very gratifying results have been obtained. The boilers 
carry a very high percentage of alkaline concentration 
with very little trouble. 

The quality of the material used in boiler construction 
has also been thoroughly investigated. At the present 
time, most of the railroads have standard specifications 
for boiler steel. These specifications are strictly adhered 
to in order to avoid the use of non-homogeneous steel 
which may set up electrolytic reaction, leading to cor- 
rosion. Protective coatings of lead or similar material 
have also been used with varying degrees of success. 


Progress Through Co-operation 


While the entire principles of water softening and the 
control of corrosion may be explained theoretically in 
very simple terms, practicable applications are sometimes 
very difficult. Experimenting with the boiler of a loco- 
motive in operation is entirely different from research 
work conducted in a laboratory. Foam trouble and 
priming cannot be tolerated. The water service engineer 
must be sure of the results. The movement of trains 
safely is the first consideration. Progress can only be 
attained with the co-operation of all departments. 
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A Forecast of the Probable Future Development of Railway Water 
Treatment 


By C. R. 


Knowles 


Superintendent Water Service, Illinois Central System 


The railroads have passed through the period of 
pioneer development in the treatment of locomotive water 
supplies and are now approaching an era of refinement 
that will undoubtedly lead to still greater development. 
The foundation of water softening and treating practice 
has been laid and it is unlikely that there will be any 
radical departure from these principles. At the same 
time it is becoming more and more apparent that refine- 
nent must take place in many of the present methods of 
treatment and that careful consideration should be given 
to the possibilities of new methods. 

As far as the railroads are concerned, water treatment 
has not only been an economic necessity but in many 
cases it has been an actual operating necessity. As train 
loads became heavier and boiler pressures and ratings 
were increased the treatment of many of the worst waters 
hecame imperative. The available information regarding 
methods of treatment was limited, and many of those 
who first undertook to treat the water were confronted 
with the problem for the first time and were probably in 
the same state of mind as the first man who started out 
to soften water more than eighty years ago, the idea in 
the beginning being simply to get the water in a tank, 
add the necessary chemicals and let it settle. Certain 
refinements were developed through experience as time 
went on and it may be expected that the art will continue 
to develop by the same process. 

It was quite natural that the worst waters should re- 
ceive attention first for while the less troublesome waters 
of comparatively low scaling content were costly from 
the standpoint of fuel economy and boiler maintenance, 
they did not interfere seriously with train operation. As 
treatment has been extended to include practically all of 
these very bad waters, the water that was considered 
fair a few years ago has become the bad water of 
today. 

The value of water treatment has become so well estab- 
lished through records of savings in boiler repairs, fuel 
economies and the reduction of engine failures that it is 
becoming apparent that treatment must be extended to in- 
clude these waters of so-called fair quality. The cost of 
providing adequate motive power for the movement of 
trains is constantly increasing, and with investments of 
from $60,000 to $70,000 each for locomotives, poor water 
conditions can no longer be tolerated. 

Longer engine runs are another factor in locomotive 
operation that is making better water conditions neces- 
sary. The Northern Pacific recently made a_ record- 
breaking continuous freight run in which a Mikado type 
coal-burning locomotive pulled a train from Seattle, 
Wash., to St. Paul, Minn., without being uncoupled from 
the train and without receiving any terminal attention 
en route. The distance of 1,898 miles over three moun- 
tain ranges with maximum grades of 2.2 per cent was 
covered in 109'% hours total time. The Great Northern 
ran an engine with da fast mail train from Seattle 
to St. Paul and return, a total distance of 3,462 miles, 
a short time ago, while the Burlington handled a train of 
90 cars loaded with 6,450 tons of coal from West Frank- 
fort to Chicago, a distance of 413 miles with one moun- 
tain type locomotive. The Southern Pacific is running 
passenger trains regularly between E] Paso and Houston, 
Texas, a distance of 832 miles, without changing engines. 





While many of these long runs are test runs today, they 
will be a regular thing in the near future. , 
All of these developments in locomotive operation call 
for water supplies of the highest quality, and it is evident 
that the railroads are going to demand much more of the 
water service engineer in the future than they have in 
the past. Some of the improvements in the quality of 
water will no doubt be accomplished through the develop- 
ment of new and better supplies, but in the great ma- 
jority of cases it will mean the improvement of existing 
facilities by establishing additional treating plants, etc. 


The Removal of Suspended Matter 


One of the problems that will undoubtedly receive 
more attention in the future than it has in the past is 
the removal of mud or other suspended matter from rail- 
road water supplies. While mud removal has not been 
altogether neglected, it has hardly received the attention 
it deserves, to say the least. This apparent neglect is 
not due entirely to failure to appreciate the importance 
of removing suspended matter, but rather to the fact that 
through necessity efforts were concentrated on improving 
waters high in dissolved solids, and in some instances to 
lack of sufficient finances to provide the required facilities. 

The rivers of the middle west carry an average of from 
one to one and one-half pounds of suspended matter per 
thousand gallons of water throughout the year with a 
maximum of five or six pounds during the freshet sea- 
sons, while the southern and some of the western 
streams carry still more. The objection to the presence 
of mud or other suspended matter in boiler waters is not 
altogether due to the necessity for frequent washing of 
boilers to prevent foaming and possible mud burning of 
sheets due to the use of turbid water, but also to the fact 
that the mud is deposited on the tubes and sheets and in 
the presence of dissolved solids helps to form scale. 

Mud removal installations consist largely of sedimenta- 
tion basins alone. They are fairly effective where the mud 
is heavy and settles rapidly but the most satisfactory re- 
sults can be secured by coagulation and sedimentation, 
followed by filtration. Most turbid waters carry consid- 
erable amounts of scale-forming solids in addition to the 
suspended matter and as softening the water as well as 
removing the mud add little to the cost, the development 
along this line will probably include complete softening 
equipment for the removal of matter in solution as well 
as in suspension. 


Filters 


Another possible future development of water treat- 
ment is the more extensive use of filters. A large ma- 
jority of the railway water treating plants depend entirely 
upon sedimentation to produce a clear treated water, al- 
though the limitation of sedimentation alone in clarifying 
the water is recognized in the entensive use of iron and 
alum in various forms as an aid to the precipitation of the 
sludge. 

It is a commonly accepted fact that the temporary hard- 
ness remaining in water after being softened with lime 
and soda ash is materially lowered by filtration through 
sand. Where filters are used in conjunction with lime 
and soda ash softeners no other coagulant is required, as 
a general rule. The amount of suspended solids that may 
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be removed by filtration, even after treatment and sedi- 
mentation, is of appreciable value, not only in reducing 
the hardness and preventing after precipitation in dis- 
tribution systems, byt also in reducing the losses in fuel 
and water through less frequent blowdowns of boilers. 
Filtration may well be compared to a continuous blow- 
down in its effect, as the suspended matter that would 
otherwise remain in the water after ordinary treatment is 
being removed constantly as the water is passing through 
the filter. The additional cost of filters has been fully 
justified by the roads that are using them and their uni- 
versal adoption as an adjunct to water softening will un- 
doubtedly follow as their value becomes better recognized. 


Treating Tanks 


Improvements in the design of water treating plants 
will no doubt include a more efficient type of treating 
tank, particularly in regard to sludge removal. Many 
different designs have been followed in the construction 
of reaction and sedimentation tanks, the most widely used 
being the common flat bottom tank, either of the standpipe 
type with the bottom at the ground level, or erected on 
an elevated tower. In this type of tank, as commonly 
used, the sludge is deposited over the entire bottom of the 
tank, its removal necessitating the construction of an ex- 
pensive sludge-collecting system, which at its best leaves 
much to be desired. This sludge removal system usually 
consists of an arrangement of pipes with openings placed 
at uniform intervals over the bottom of the tank. In the 
larger tanks they are so arranged that they may be op- 
erated in sections with from two to four sludge valves 
for each tank. Another type is so arranged that the col- 
lecting pipes may be rotated over the bottom of the tank. 
None of these systems is entirely satisfactory for thev 
do not completely remove the sludge and they are ex- 
tremely wasteful of water, as the sludge nearest the out- 
let is the first to be picked up and two-thirds of the open- 
ings are usually discharging clear water before the sludge 
at the outer edge of the tank is disturbed. 

One of the principal developments in the design of 
treating tanks is the conical bottom tank with a large 
riser pipe. The angle or slope of the cone is 45 deg., and 
the drum or riser pipe is from.4 to 6 ft. in diameter and 
serves as a sludge-collecting chamber. The sludge falls 
to the bottom and is collected in the mud drum as it 
forms, where it is easily and completely removed through 
a single opening and with a minimum waste of water. 
Actual tests to determine the amount of water used in 
removing sludge show that the flat bottom tank requires 
from five to ten times more water in sludging than a coni- 
cal bottom tank of proper design. 

The remarkable efficiency of the conical bottom tank in 
sludge removal and economy in the use of wash water are 
factors that will result in its more extensive use for water 
treatment. Experiments are also being conducted with 
continuous sludge removal systems and tanks of other 
designs, and it is evident that the development of water 
softening will include tanks of more efficient design. 


Zeolite Softeners 


Zeolite water softeners are receiving considerable at- 
tention as a possible method of treating water for loco- 
motives. One installation on a western road is being 
watched with much interest and the results obtained will 
undoubtedly be a factor in determining their use by other 
roads, as well as extending their use on the road in 
question. 

The chief concern regarding the use of zeolite is on ac- 
count of the possibility of increased foaming due to the 
conversion of the various elements in the untreated water 
to sodium compounds in the treated water which is char- 
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acteristic of zeolite treatment. It is claimed that the 
foaming may be minimized with the exclusive use of 
zeolite treated water, which is practically free from sus- 
pended matter. This is not always possible on a railroad 
unless entire engine districts are equipped with zeolite 
treatment. Another factor which has reacted against 
their use for railroad supplies is the fact that with certain 
waters pre-treatment is necessary. For example, if the 
water contains an appreciable quality of iron it must be 
pre-treated before passing through the zeolite softener, 
or if the water is turbid it must be filtered before it can 
be handled successfully. With the lime and soda ash 
plant no pre-filtration is required, as sand filtration after 
reaction and sedimentation is provided in ‘all modern 
equipment. 

A possible solution of the problem is a combination 
lime-soda-zeolite plant with pre-treatment by lime and soda 
ash for the removal of the bicarbonate of lime and mag- 
nesia, iron and free carbon dioxide, the neutralization of 
sulphates and the reduction of organic matter, silica and 
alumina, followed by the zeolite treatment to produce a 
water of zero hardness with a minimum of suspended 
matter. If this type of plant can be developed success- 
fully and economically it is not at all unlikely that zeolite 
treatment will be further extended in the treatment of 
locomotive supplies. 


Internal Treatment 


Internal treatment of boiler waters involves the intro- 
duction of chemicals and other substances into storage 
tanks, the tenders of locomotives or direct into the boiler. 
This method of treatment as applied direct to boilers is 
the oldest form of treatment known, probably being as 
old as boilers themselves. It has been improved upon 
from the old hit-and-miss form of treatment until it has 
hecome a generally accepted process. Reputable manu- 
facturers offer forms of treatment that are based upon 
chemical examination of the water and that are producing 
good results. The combination of chemicals used in this 
form of treatment is generally referred to as_ boiler 
compound. The future development of this form of treat- 
ment will be the elimination of the quack cure-all com- 
pounds and more uniform methods of feeding the chemi- 
cals to the water, probably through a more extensive use 
of compound feeders. 


General 


Stationary power plants are adapted to the use of many 
devices for the purification of boiler feed waters that can- 
not be used on locomotives on account of the limited space 
available. Therefore, it is impossible to make any pre- 
diction as to the probable future use of de-areators, de- 
concentrators, etc., on locomotives, although their de- 
velopment for this purpose is not beyond the realm of 
possibility. In fact many of the feed-water heaters used 
on locomotives embody the feature of oxygen removal in 
addition to heating the feed water. Some authorities 
claim great benefits from this feature in preventing cor- 
rosion, and it is possible that as more locomotives are 
equipped with the open type of feed water heater they 
will become an important factor in improving the quality 
of the feed water. The claim is also made that thermic 
syphons and plates as installed in locomotive boilers tend 
to improve feed water conditions, particularly as regards 
corrosion, through increased circulation of the water in 
the boiler. 

It is impossible to make any prediction as to the pos- 
sible future development in the use-of the less common 
reagents in water softening, such as the barium salts, for 
example. As with many other reagents, treatment with 
barium is not yet commercially practicable as a rule al- 
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though barium salts may ultimately be manufactured at 
a cost that will result in their more general use. How- 
ever the principal developments, in the near future at any 
rate, will be based upon the lime soda ash treatment. 

There is ample room for future development in railway 
water treatment; at the same time there are certain limi- 
tations that must be considered. Water softening and 
treatment for steam making must of necessity be kept 
within the bounds of the more simple reaction and com- 
mercial reagents. 


Bureau of Safety Reports 
on a Transverse Fissure 


PASSENGER train on the Wabash was derailed 

near Tolano, Ill., on July 29, 1925, resulting in 

the death of one passenger and the injury of five 
passengers and four employees. This derailment was 
caused by a transverse fissure in the head of a 90-Ib. rail, 
the initial point of rupture being 20 ft. 6 in., from its re- 
ceiving end. The leaving end of the rail was broken into 
six short fragments, in some of which incipient transverse 
fissures were found. The rail was rolled by the Illinois 
Steel Company in February, 1916, and laid in track two 
months later. 

James E. Howard, engineer-physicist of the Bureau of 
Safety of the Interstate Commerce Commission, made an 
investigation into the reason for the failure of this rail, 
from a report on which the following is abstracted: 

The initial point of rupture was 20 ft. 6 in. from its receiving 
end. The leaving end of the rail was broken into six short 
fragments, in some of which incipient -transverse fissures were 
displayed. 

Interest attaches to conditions which prevail at the nuclei of 
transverse fissures, whether or not there is continuity of the 
metal at such places antecedent to the inception of the fissures. 


Shattered zones are encountered in the central core of the head; 
groups of cracks where no foreign inclusions of any kind are 


found. They represent cooling effects, where the rails in cool- 
ing from the finishing temperatures of the rail mill acquire 
internal strains, culminating in some cases in small irregularly 


oriented fissures. Cooling strains, in a measure, are relieved when 
cracks ensue. 

Absolute proof is wanting in many cases whether a minute 
shrinkage crack was at the nucleus of a fissure, whether internal 
strains on the verge of rupture existed at that place, or whether 
the inception of the transverse fissure was due solely to the in- 
ternal strains set up*by the wheel pressures. Transverse fissures 
located entirely outside the limits of shattered zones presumptively 
owe their inception to wheel pressures alone. Interesting ques- 
tions abound descriptive of the phases of rupture as well as those 
explanatory of the cause of transverse fissures. 

The opinion prevails, among those who are not prepared to 


place: full responsibility for the formation of transverse fissures 
to service strains and stresses received in the track, that some 
antecedent state exists which creates a nucleus, all admitting 


that the exterision or enlargement’ of the transverse fissures are 
due to track strains and to those strains only. 

The nucleus of a transverse fissure, representing its point of 
inception, displays an area of one per cent or less of the sec- 
tional area of the head. The explanation offered is not an 
encouraging one, which places responsibility for the occurrence 
of a’ transverse fissure upon a pre-existing crack in the head of 
the rail not exceeding oné one-hundredth of its area, taking into 
consideration also that the pre-existing crack occupies: a position 
not among the fibers which are most remote from the neutral 
axis of the rail. The first stage of enlargement of such a pre- 
existing crack would obviously demand a force nearly identical 
in magnitude to one necessary to start a crack in an intact 
rail. This argument does not give much encouragement to the 
elimination of transverse fissures,- which have their origins as 
shrinkage cracks, nor does it remove the responsibility far from 
the influence of the wheel pressures taken alone. 

Omission of the consideration of the effects of the intense 
impinging pressures between the tread of ‘the wheel’ and the 
head of the rail- has been quite general. This feature, which 
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constitutes the real crux of the rail problem, has been pra: ically 
ignored; a better understanding of the case will be reached 
when it is taken into account. Weights and shapes of rails are 
changed and specifications revised without touching upon this 
vital element. 

When wheel loads are mentioned those of the equipment as 
well as those of the motive power are included. Due to the 
greater number of repetitions of wheel loads of the equipment, 
their influence appears to exceed the lesser number but heavier 
loads of the motive power. This result is entirely consistent with 
carefully conducted laboratory tests on repeated stresses. 

In retrospect, no remedy has been found for the prevention 
of transverse fissures attaching to current grades of steel and 
present practice in wheel loads. Nor has it been possible to 
predict when transverse fissures would display themselves with 
respect to longevity of the rails in service. It is well established 
that hard steels develop transverse fissures without distortion of 
shape under wheel loads and with slight loss of metal by abra- 
sion; also that all weights of rails display this type of rupture. 
Furthermore, it has been shown that the display of transverse 
fissures predominates on heavy- traffic tracks in comparison with 
rails carrying the same engines but with light-weight equip- 
ment of return-train movements, and that low rails of curves 
display more fissures than high rails. Efforts to detect the 
presence of incipient transverse fissures in rails in the track have 
been unsuccessful. 

The present situation is disquieting, with inability to prevent 
their recurrence, and without knowledge of their existence in 
the track until some untoward circumstance reveals their presence. 
They constitute an ever-present menace to life and property, de- 
manding more than passive endurance. The most definite state- 
ment permissible is that by the process of elimination the re- 
sponsibility for the display of transverse fissures attaches to 
high wheel loads, which merely reiterates statements which have 
made from time to time since this insidious type of fracture was 
first brought to general notice. 

It is the opportunity and the duty of the users of rails to 
look diligently into the cause of the formation of this type of 
fracture. They have the necessary material at hand with full 
knowledge of its behavior. The results of efforts which have 
come to notice have contributed toward the elimination of probable 
causes. Positive data should now be looked for. 


Freight Car Loading 


Wasuineton, D. C. 

EVENUE freight car loading in the week ended 

May 29 exceeded the million mark by a still wider 
margin and the. total—1,081,164, is the largest 

ever reached in any one week at this season of the year. 
It was an increase of 168,077 as compared with the cor- 
responding week of last year and an increase of 260,613 as 
compared with 1924. Corresponding figures for the last 
two years were exceeded in all districts and in all classes 
ot commodities. The largest increase was in miscel- 
laneous freight, loadings being 73,048 cars more than 
last vear and 116,644 more than in 1924. The summary, 
as compiled by the Car Service Division of the American 


Railway Association, follows: 

Revenve Freicut Car Loaptnc—Weexk EnpinG Saturpay, May 29, 1926 

Districts 1926 1925 1924 
ES ae ee 262,276 210,596 186,275 
pee er 218,912 184,206 164,636 
Posahontas 57,816 49,723 37,472 
OS eee 154,428 139,724 123,417 
I, oe oe ed ononenuee’ 165,894 140,964 131,980 
Central Western ......... 144,572 122,007 123,632 
Southwestern aad cceble 77,266 65,867 53,139 

Votal Western districts. .... 387,732 328,838 308,751 
, ~~ 7 9° “eee a enennene 1,981,164 913,087 820,551 

Commodities: 
Grain and grain products........... 44,216 36,815 36,214 
Sy GE cageas cede tes Sewesacts a 28,643 24,897 27,482 
AEE er ee eae ee: eee 177,600 149,604 120,210 
SE aR Ain oan thd ute ade 11,790 9,184 8,176 
Forest products V9 SOP TE TOLLE 79,157 70,785 67,701 
Ore 66.715 59,690 56,335 
Mdse.” L. ed * Ree eee ee ee 266,966 229,083 215,000 
ea a af ri nla a 406,077 333,029 289,433 
} eae ser rr. 1,081,164 913,087 820, 
Pr 2? cng sdcdecendeendeeedhun ees 1,039,385 987,306 918,224 
I TD, ahah eis cain saias ts Sn seid Nictathe tin 1,030,162 985,879 913,201 
Se Wi wéackddteecusntehens 996,527 983,034 908, 
Me OS céhauwtien Ktkenh nie 995,641 984,073 913 

Cumulative total, 22 weeks.... 20,924,314 20,362,618 19,559 
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Service of Simple Mallets’ 


Four-cylinder, single expansion locomotives built 
by Baldwin facilitate handling 4,000-ton trains 
over grades on Kalispell division 


By Henry Blanchard, 


Great Northern Simple Mallet Hauling 100-Car Train Over the Rockies 


HIE first sub-division of the Kalispell division of 

the Great Northern extending from Cut Bank, 

Mont., westward to Whitefish, Mont., a distance 
of 126.95 miles, includes the crossing of the continental 
divide in the Rocky mountains, which is accomplished 
at the low elevation of 5,213 ft. above sea level. 

The maximum or helper grade in crossing the Rock- 
ies eastbound is, 1.8 per cent on the west slope. This 
grade is 13.59 miles long. The ruling grade, however, 
is 0.8 per cent extending generally, but with short inter- 
ruptions, from Whitefish to Nimrod, a distance of 54 
miles, the total distance from Whitefish east to the sum- 
mit of the pass being 68 miles. Westbound from Cut 
Bank to Summit, 58.7 miles, the maximum and ruling 
grade is 1 per cent, the longest stretch of which is 14 
miles. The sharpest curves on the west slope are 10 deg., 
of which there are 1.6 miles, with 28.6 miles of total 
curvature, of which 77 per cent is of 1 deg. to 6 deg. 
On the east slope there is a total of 16.76 miles of curva- 
ture, of which 84 per cent is of 1 deg. to 4 deg., with 
0.11 miles of the maximum curvature of 8 deg. The 
maximum curvature over the 1.100 miles from St. Paul 
to Glacier Park is 4 deg. 


Kalispell Division, the “Little Neck of the Bottle” 
\s far as motive power considerations are involved, this 
district, on account of its grades, etc., is the “neck of the 
hottle” for that part of the Great Northern between 
\Venatchee, Wash., and St. Paul, Minn., a distance of 
1.630 miles. Whatever tonnage can be handled on this 
strict can be moved more readily and without question 
ver the balance of the distance. The management for 
me time has been aiming at a 4,000-ton train unit as 
he foundation of the freight train operation from 
\enatchee east. The setting of this goal in itself marked 
big step forward, as previous to the advent of the 
‘avy 2-10-2 type locomotives, known as Class Q-1, in 
he late fall of 1923, the maximum tonnage per train 





“Article prepared for the July issue of “Baldwin Locomotives.” 


Manager, Baldwin Locomotive Works, St. Paul, Minn. 









over the Rockies was limited to 3,000. This proposed 
increase of 334% per cent in train weight brought up 
other important considerations, such as strength of draft 
gear, length of passing sidings, time over the division, 
etc., and hence the problem was not merely a question 
of providing a locomotive of sufficient capacity. 

The eastbound freight traffic on this division is practi- 
cally all loaded, while westbound there is a considerable 
but varying percentage of empties. Because of this and 
the higher maximum grade (1.8 per cent), the motive 
power requirements are more exacting for the eastbound 
movement. For these eastbound tonnage trains the 
heaviest locomotives in the service of the railway are 
used ; and at the time of this writing, 2-10-2 and 2-8-8-2 
type locomotives are employed as the road engines, while 
on the helper grade 2-8-8-0 type locomotives (Class N-2) 
are used. These were originally Mallet compounds (Class 
N-1), built by the Baldwin Locomotive Works in 1912. 
and since rebuilt by the railway ‘company into four- 
cylinder single expansion locomotives. They develop a 
tractive force of 100,000 Ib., and one of them is cut into 
a train for the 1.8 per cent grade from Walton to Summit. 

The 2-10-2 type locomotives used in this road service 
are given trains of 3,000 gross tons, which they handle 
in a satisfactory manner and at good schedule speeds 
over the ruling 0.8 per cent grades from Whitefish to 
Walton. These locomotives (Class Q-1) were built by 
the Baldwin Locomotive Works in 1923. 

In the summer of 1924, the railway company con- 
ducted on this division some tests and experiments with 
one of the 2-8-8-0 type Mallets (Class N-1) which has 
been temporarily converted into a four-cylinder single 
expansion locomotive, with 25-in. by 32-in. cylinders. As 
a compound, the high and low pressure cylinders were 
28 in. and and 42 in. in diameter, respectively. From 
the data on train resistance and tonnage obtained by 
these tests, a design for a new and heavier four-cylinder 
single expansion articulated locomotive was developed. 
The railway company, through its general superintendent 
of motive power, William Kelly, closely co-operated with 
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and assisted the builders in developing the elements of the under winter conditions over the ruling grade of 8 - 
design as well as many of the details, and during the per cent compensated, with maximum curves of 10 deg.; i 
summer of 1925 the Great Northern received from the and although the original intention of the railway was . 
Baldwin Locomotive Works four of these heavy locomo- to use them as helpers on the 1.8 per cent grade, tiey t 
—— have been successfully employed for the greater pari of t 
Taste I—Tests or Enorwe 2030, Avcust ano Serremner, 1925, Warre- the time since being received, in road service. How well ‘ 
rish to Cur Bank—127.44 Muxes* they have met requirements is fully attested by their ‘ 
Hours Minutes Hours Minutes Hocrs Minutes record and by the results of trial runs made shortly aiter 
se ee es Sege-. 2 * - ro . 3; being placed in service. The results of these trials are - 
Running time. EES ee 7 +8 7 44 9 1 given in Table I. r 
Running time, Whitefish to : , — 
» -~ Ay: B+ ~ ee 46 3 12 4 27 Indicator cards taken during the tests show a remark- 
Red Eagle to Walton (15.87 , ee . nani e 
eg t phn he - , - . , ably equal division of power between the front and rear 
Miles per hour Red Eagle pairs of cylinders, a typical pair of cards showing: 
to WaAlteR. occcccccccse 12 12 7.93 “de = 
Running time, Walton to NY a tan aut ise rile len Siarmaile 204 Ib. 
Summit (18.22 miles), RE pe ree 14.24 


1.8 per cent grade.... 1 22 l 30 ] 47 


2 Q1 helpers 2 Ql- helpers 2 Q-1 helpers 


WYTTTTET TTT 60 4,487 5,007 


Tonnage out of Red 
er bake 4,013 . 4,487 4,965 


Tonnage out of Wal- 





Front engine Back engine 
Mean effective pressure... 103.59 Ib. Mean effective pressure.. 104.16 Ib. 
Indicated horsepower..... 1569 Indicated horsepower..... 1578 


From these trials it will be seen that the goal set—a 
minimum of 4,000 tons over the 0.8 per cent grade— 
has been considerably exceeded. 






































































_ton ae , 3,975 4,487 4,965 a : Re ‘ : 
Water weed out of cas B. 359,440 tb. 413,168 be. Under winter conditions these locomotives are given 
Fuel oil used....... 31,070 Ib. 31,662 Ib. 36,667 Ib. 
Lb. of oil per 1,000 
gross ton-miles.... 66.42 60.78 63.03 %. 
Steam temperature. . 640 deg. 630 deg. 645 deg. N RS «Se 
UE certseasieeee a 207 Ib. 207 Ib. ~SBSS SES d 
Wasther ....es0ces; Light rain Light rain, Light rain BS S g =~ aS 
Whitefish to Waltcn to Gla Glacier Park Ra ~e Q ~~ 
Glacier Park cier Park to —_— Di- BrLaess & N 
- vide SN O99 
*Since these tests were made, the line has been revised at three points, SVASKSESS § 
shortening the distance 0.49 miles. BAY SSSqh +. 
S & 
? : ; Ss YSSN S 4 
tives, described on page 359 of the Railway Age for & y ey L 
August 22. They are the most powerful single expan- > es aN 
sion locomotives so far produced by the builders, and are S % ws d N 
also the most powerful four-cylinder single expansion S DH 22 8. 
articulated locomotives yet placed in service on any rail- we \¥g g . SS x 
way in this country. They have cylinders measuring SS ¥ $ Bs lv 
92°: - 3 ‘ ralve go lesi d ft © LS Y¥MESE SE 
28 in. by 32 in., with valve gear designed to cut off at x& SS Ss Qt & 
SE $y FS Zsl gg 8 
SE oS ZS 8Zsy & 
~ DS oH YO} £b 
L x Fe . MS NS nL 
SS Sec 8 4000 we eS 
=e €& s FUER % BS 
oe S WSS Bes oN 
© sSwNSs ohh hy 
xs X SGNLLeY © 
efor § SSe¥e8 SS8s 8 fd 
od SQssesS FQlnu ~ 
9 SESE K oeSSSe Sas \ 
bd ~ RrTdoxrgehB SH» 
8 Si9 B %) 5 Sof QR S 8 
Sics “Rss 
* OYN eas 
San 
~~ 
> HN 
> - £ & Condensed Profile of Part of Kalispell Division on the 
> 2 % S Sn Ee Great Northern 
~ £ &$ 
Srs Fe * 
t & 2 Ss me trains of but 3,800 tons, which they have no difficulty 
VSN N whatever in handling at good speed over the 50 miles of 
scupenapetinendienenieias = ruling grade. The trains are limited to this tonnage in 
| order to accommodate the load to the capacity of the 
2000 | helper locomotive cut in at Walton. Table II presents 








65 per cent of the stroke; driving wheels 63 in. in 
diameter over tires, a steam pressure of 210 Ib., and a 
weight in working order of 594,940 Ib., with 532,800 
lb. on the driving wheels. The maximum tractive force 
exerted is 127,500 Ib. 


Simple Articulated Locomotives 
Successfully Handle Large Tonnage 


These locomotives, known as the Great Northern’s Class 
R-1-S, were designed to handle trains of 4,000 gross tons 


an average for winter operation, showing an excellent 
performance : 
Tasre TI—WInNTER AVERAGE OPERATION 
Train: 3,792 tons, 81 loaded cars and 4 empty cars, tetal train 


averaging 85 cars. 
Running time 


Whitefish to Cut Bank—127.44 miles.................0. 10 hr. 7 min. 
BOUCEGS GUNG POF BE en so socecsucengescesecivcecccceesse 12.6 
Fuel consumed—total per trip averaged...........eeeeeeee: 3,844 gal. 


The typical round trip shown in Table III, from White- 
fish to Cut Bank and return, which it was the writer’s 
pleasure to make, was exceptional only in that it happened 
to be unusually free from delays due to traffic inter- 
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ferences. The weather conditions were good, the engine 
and train were handled with intelligent skill, and the 
entire trip was a businesslike performance. ‘There was 
no special preparation or selection of the locomotive, the 
train and engine crews and engine taking their regular 
turn on the board. ‘No special instructions were issued, 
and the dispatching and running of the train were done 
in the regular routine of business, with no knowledge 


.on the part of the operating department that the per- 


formance of the locomotive on this particular trip was 
under observation. 
Taste Ill—-A Typicat Rounp Trip 


Engine No. 2031, March 19, 1926—Whitefish to Cut Bank: Train, 
79 loaded cars, 3,800 tons. 


Miles 
Distance Grades, Elapsed Running per 
From To in miles per cent time time hour 
Whitefish. Walton... 50.02 0.8 3hr. 5 min. 2 hr. 55 min. 17.16 
Walton... Summit.. 18.22 1.8 2hr. 25 min. lhr. 55 min. 9.5 
(N-2 helper 
No. 2001) 
Summit... Cut Bank 59.20 0.8 


generally down 3 hr. 55 min. 3 hr. 10 min. 18.7 








POR sci ciccncsce Bee 9 hr. 25 min. 8hr. Omin. 15.9 
Fuel Consumption, Road Engine No. 2031 only. 
SE OE WOM ea cosecwecescdccuanscucssess 1607 gal. 
OO EE Bcc cdicdeceueted. se weedéenecns 1721 gal. 
ee TT ee Te 3328 gal. 


Return trip, Cut Bank to Whitefish. 
Engine No. 2031, Class R-1-S, March 20, 1926. 
Train, 55 loaded cars and 30 empty cars, 2,800 tons. 


Miles 
Distance Grades, Elapsed Running per 
From To in miles per cent time time hour 
Cut Bank. Summit... 59.20 1.0 3 hr. 50 min. 3 hr. 40 min. 16.1 
Summit... Walton... 18.22 Down ...... 1 hr. 35 min. 1 hr. 20 min. 13.66 


Walton... Whitefish. 50.02 Down except 
3 miles of 
0.6 ....... 3hr. 15 min. 2 hr. 30 min. 20.0 


eli wiscesisnns 127.44 8 hr. 40 min. 7 hr. 30 min. 16.9 
Fuel consumption, 2,987 gal. 


These locomotives are making a remarkably uniform 
and excellent performance record, and in this respect 
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from the main and side rod bushings, all of which are 
of the floating type. The rear end of the main rod is 
solid. No trouble has been experienced from either hot 
driving boxes or crank pins. 


Maintenance Work Exceptionally Light 


Owing to the frost, fog and mist frequently en- 
countered in the Rockies, and to tunnels and snowsheds, 
rail conditions at times are bad. The comparatively high 
ratio of adhesion of these locomotives (4.18), aided by the 
fact that the maximum cut-off is limited to 65 per cent 
of the stroke, is of great importance, as slipping of 
either the head locomotive or the helper during the slow 
drag up the 1.8 per cent grade often results in break-in- 
twos. These locomotives have shown that they hold the 
rail well and are not slippery. They ride well and are 
especially comfortable at the higher speeds, and there is 
no exaggerated lateral oscillation so often noticeable in 
the front unit of a Mallet locomotive. 

The new locomotives have a tractive force 46% per 
cent greater than the Class Q-1 (2-10-2 type) locomo- 
tives which they are at present replacing in road service, 
but as there are but four of them, it is necessary that 
they be supplemented by the Q-1 engines to the extent 
required by the varying volume of traffic. It has been 
demonstrated that they have ample reserve capacity when 
handling 4,000 tons under winter conditions, while it is 
possible under summer conditions to haul 4,500 tons at 
a reasonable schedule; with this latter tonnage, however, 
it is necessary to use one of these engines or its equivalent 
as the helper up the 1.8 per cent grade. 

The trans-continental traffic of the Great Northern is 
quite constant during the nine-month period extending 
from December to August, and at that time of year con- 
sists very largely of forest products. During the months 
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Great Northern Simple Mallet with Summit Mountain, Mont., in the Background 


are benefited by assigning them to regular engine crews. 
Assigned power, it should be mentioned, is a general and 
standard practice on this road. 

Maintenance work required of the roundhouse forces 
has been exceptionally light for engines of this size and 
power. Especially satisfactory service is being obtained 





of September, October and November there is superim- 
posed on this more or less constant traffic an extremely 
heavy peak business, consisting principally of fruit mov- 
ing from the Wenatchee district to the east. During 
the nine-months’ period referred to, while good time is 
important, sufficient speed can be made with full tonnage 
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trains; and it is, therefore, the practice of the railway 
to use the four single expansion articulated locomotives 
in road service. 

In the three fall months when the peak business is 
being handled, the character of the commodity loaded, 
namely fruit, makes a smaller train unit and faster 
schedule imperative; during these three months the four 
engines under consideration are placed in helper service 
on the west slope, and all road service is performed by 
the Class Q-1 locomotives. The use of these heavy 
locomotives as pushers at this time of the year enables 
the road to make a fast schedule through this mountain 
district. 


Railway Magazine Editors 
Meet at St. Paul 


HE fourth annual meeting of the American Rail- 

way Magazine Editors’ Association was held at 

St. Paul, Minn., on June 3 and 4, with an attend- 

ance of 100, including 62 staff members from 49 railway 
publications in the United States and Canada. The cir- 
culation of the magazines represented totals 1,400,000 and 
reaches nearly three-quarters of the railroad population 
of America. The meeting was devoted entirely to sub- 
jects designed to increase the efficiency of the publications 
and to aid in the general program for closer relations 
among the railroads, their employees and the public whom 
they serve. A banquet was held on the evening of June 
3, the speakers including Ralph Budd, president of the 
Great Northern; Herbert Randolph Calt, managing editor 
of the St. Paul Dispatch and Pioneer Press, who spoke 
upon the ‘Newspapers and the Railroad; Harper Leech, 
industrial editor of the Chicago Tribune, who presented 
the subject “The Power of Printed Friendliness,” and 
Charles E. Morris, assistant to the chairman of the 
Western Railways’ Committee on Public Relations, who 
outlined the opportunities of the railway magazine editor. 
Officers elected for the ensuing year were president, 
C. W. Y. Currie, managing editor of the New York 
Central Lines Magazine, New York; first vice-president, 


W. E. Babb, editor, Rock Island Magazine, Chicago; 
second vice-president, W. N. S. Ivins, editor, Great 
Northern Magazine, St. Paul, Minn.; and secretary- 


treasurer, Miss Margaret Talbott Stevens, associate edi- 
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tor, Baltimore & Ohio Magazine, Baltimore, Md. k. PD. 
Pulcipher, editor of the Pennsylvania News, Chicago, 
was elected chairman of the executive committee. 

The fall meeting will be held in Savannah, Ga., at a 
date to be set later. 

Mr. Budd, in his address at the dinner, heartily en- 
dorsed the railway magazines and complimented the edi- 
tors for the work they are accomplishing in bringing 
about a better understanding between railroad employers 
and employees. “We are living in an industrial age, an 
age of steam, electricity and mechanism. This age would 
not be possible without the great aggregation of capital, 
organized into mammoth corporations which direct the 
labor of large groups of employees. Without this amass- 
ing of capital it would be impossible to produce many 
things on the market today at fair prices. Paramount 
among these are transportation facilities. Labor is the 
largest and most important factor which enters into 
transportation.” 

The committee on the future activities of the Associa- 
tion recommended that two meetings, one in the summer 
and one in the fall, he continued. These meetings should 
be. conducted along specific lines in order to secure the 
greatest amount of good. The two-day session in the 
summer should be devoted exclusively to the consideration 
of the particular job at hand, that is preparing employees’ 
publications and subjects closely allied. The fall meeting 
should be of but one day’s duration and should be devoted 
to the railroad subject as a whole from a national stand- 
point with reference to individual lines only where spe- 
cific instances warrant. It was felt that the work of 
the Association could be made of material assistance to 
each editor if in addition to arranging for the inspiring 
talks of prominent people, committee research work be 
done during the interim and presented at the summer 
meeting. The committee recommended that for each 
summer session one or two major subjects be listed and 
a comittee consisting of not more than three or possibly 
four editors make a report on them. 

The committee did not feel that standardizing publica- 
tions would be practicable since each editor is necessarily 
bound by the policy of his own railroad. Through 
standardization the individuality of the publication would 
also be lost. 

It was felt by the committee that each editor whose 
magazine has space for railroad fiction should do his 
utmost to encourage and develop it and lift it out of the 
amateur class through his professional guidance. 
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Will Air Transport Become a Serious 
Competitorr’ 


Studies of costs and potentialities indicate that it may, 
particularly over long distances 


By Archibald Black 


Consulting Air Transport Engineer 


ISCUSSION of the place of aircraft in the whole 
scheme of transportation involves a_ certain 
amount of prediction, as air transport is now only 

coming into existence. Predictions, always dangerous, 
are particularly so in the aeronautical field with its pecu- 
liar faculty for giving constant surprises. However, there 
is much to be gained from peering into the future possi- 
bilities even though the glasses which we have to use may 
be somewhat clouded. At least we have some knowledge 
of the limitations and capabilities of aircraft by which we 
may be guided and we have some parallel in other de- 
velopments which have long since become history. The 
chief characteristics of most attempts to discuss future 
utilization of aircraft is in their visionary nature. Air- 
craft development has made available a medium of trans- 
port which, for the first time, is independent of the age-old 
barriers of land and water. The frontiers of nature have 
been eliminated. The tremendous field of possibilities 
which this opens up stirs the imagination and makes it 
less easy to keep within the bounds of the cold, hard facts 
which are going to determine the future course of its 
development. 


Demand a Question of Education 


Air transport lines are not quite out of the experimental 
stage although several years have passed since the first 
was initiated. So far as commercial operating experience 
is concerned it is true that the airplane and airship are 
far from being experiments. With the business side, how- 
ever, the story is quite different. Very few airlines in the 
world are actually paying their way and operations are 
usually continued through the assistance of heavy sub- 
sidies. This would be most discouraging were it not that 
traffic is growing, deficits decreasing and indications point- 
ing steadily to elimination of artificial support in the near 
future. It has been thoroughly demonstrated that the 
success of air transport depends as much upon education 
of the public to its use as upon its technical perfection. 
Strictly speaking there is no “demand” for air transport. 
This, however, is no cause for discouragement; as C. M 
Manly very aptly put it, there was no “demand” for bath- 
tubs a couple of generations ago. Aircraft possess certain 
of the elements which are valuable in transportation. The 
attainment of success depends upon educating the public 
io their use. This is a slow process but one which is 
proceeding as rapidly as can be expected and the results 
ire very encouraging if we appreciate the nature of the 
problem. 


The Origin of Air Transport 


The very first air transport lines were operated with 
irships. The Zeppelin organization turned its attention 
to commercial operations at an early stage and initiated 
the famous “Delag” airship line in Germany in 1910. 





_ "A chapter from a forthcoming book, “Transport Aviation” to be pub- 
ished by the Simmons-Boardman Publishing Company. 


These operations were very successful from the technical 
viewpoint. How successful they were from the business 
side is largely a matter of conjecture for the operators 
have been quite reticent on this matter. However, the 
traffic carried was substantial, operations were continued 
over a period of some four years and considerable expan- 
sion undertaken. It may be presumed therefore that the 
venture was either a business success or promised to be- 
come one. These operations were interrupted by the out- 
break of war in 1914 but were resumed in 1919 until 
stopped through restrictions imposed by the Allied gov- 
ernments. No airship lines are being operated in any 
part of the world at present but many substantial projects 
are under way and the near future will see a resumption 
of activities. Application of the airplane to transporta- 
tion had been tried experimentally at various times but 
was first started on a practical basis in 1918 through in- 
auguration of the U. S. Air Mail Service. (This service 
has been steadily expanded since, and, although generally 
accepted elsewhere as a world standard, its size and im- 
portance are not fully appreciated here.) The end of the 
World War was closely followed by initiation of commer- 
cial airplane routes throughout Europe; nearly all. of the 
routes being very heavily subsidized by their respective 
governments. On account of this support Europe has 
made a much better showing in the operations of privately- 
owned air transport lines, although the United States is 
far ahead of any country in total mileage flown. 


Economic Limits 


Air transport must be considered in two general classes, 
airplane and airship. For commercial purposes the pres- 
ent day airplane is usually accepted as becoming uneco- 
nomic if the distance to be traversed without a stop ex- 
ceeds some 200 to 300 miles. This condition is due to 
displacement of pay load by the excess of fuel. necessary 
to operate over longer distances without an intermediate 
stop. Where the route is longer (and frequently where 
it is not) intermediate stops are made at which the air- 
plane is given an inspection and the fuel supply replen- 
ished. The time involved in making a stop need not ex- 
ceed some fifteen minutes or so. For very long distances 
the airship has important advantages over the airplane. 
The ratio of useful load to power required is higher; 
consequently the weight of fuel becomes of lesser impor- 
tance. This makes it practicable to operate airships with- 
out stops over distances which are far beyond the maxi- 
mum range of the airplane. At the same time the inherent 
characteristics of the airship make it desirable to design 
this vehicle for lower operating speeds than are commer- 
cially practicable with the airplane. To reduce the com- 
parison to figures it might be noted that commercial 
airships are usually designed for a maximum speed -.of 
around 70 to 80 miles per hour.. Commercial airplanes of 
the land type are designed for 100 to 135 miles per hour 
while commercial flying boats are designed for 80 to 100 
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miles per hour. ‘The scheduled speeds in everyday opera- 
tion are naturally somewhat less than the designed maxi- 
mum speeds, just as with any other vehicle. These charac- 
teristics as regards duration and speed, as well as some 
other considerations, tend to make the airplane the more 
practicable for the shorter and the airship the more prac- 
ticable for the longer distances. 
Fields of Airplane and Airship 

So far as the airship is concerned its greatest and most 
immediate utility is likely to be found in transoceanic 
transportation of passengers, mail and light freight. As 
a general rule it promises most when in competition with 
the steamship. Where good railroad service already 
exists the high speed of the train usually reduces the mar- 
gin of time which the airship could save. There are, of 
course, exceptions to this rule, particularly in cases where 
the existing railroad is not a very direct line or where the 
distance is very great. Possibly an ideal airship route 
from the point of view of competition and traffic might 
he one operating between New York and London. Strange 
to say no such route has been planned but the Germans 
have been working on a project to operate between Spain 
and South America. The airplane finds its greatest utility 
as a means of transport over much shorter distances such 
as London to Paris, Key West to Havana, Cleveland to 
Detroit or New York to Chicago. The airplane promises 
much as a competitor of the steamship for short distances 
and as a competitor of the railroad over longer distances 
where intermediate stops can be made. 


Present Air Traffic 

The class of traffic which the airplane is now carrying 
(and which the airship carried when operated) is divided 
hetween passengers, mail and small packages. The actual 
division varies so greatly for different routes that no gen- 
eralities can be made as regards the proportion of each 
which goes to make up the total revenue. Even if this in- 
formation were available it would be rather misleading 
just at this time when deficits are made up by subsidy. 
As a rule privately-operated lines have found that the 
greater part of their earned revenue was derived from 
passenger fares. However, our operating experience has 
been so limited to date that this condition is liable to 
change as the mail and package traffic builds up. The 
cost of operating either airships or airplanes is well above 
that of older means of transport at present. While this 
cost decreases very rapidly with increased operations, it 
promises to remain a more expensive means of transport 
for many years. Consequently, in each class of traffic the 
sales appeal must be made on the strength of offering 
faster service at higher cost. Small scale operations with- 
out government subsidies (such as the routes which are 
to begin operating in the United States in the summer of 
1926) make unit operating costs very high. Thus passen- 
ger traffic can be attracted only when the distance is short 
and the amount of the excess fare does not become such 
a serious item. 


Plans of American Airlines 


In the case of mail and packages the costs are also in- 
creased in the same proportion but the actual sum involved 
per package is usually small. In the case of mail the sum 
involved, while a high percentage, is insignificant unless 
the volume is exceptionally great. At the same time the 
saving in transit may be of very great importance to the 
sender. Consequently many airlines within the United 
States plan to depend chiefly upon mail and packages for 
their revenue at first. The exceptions to this rule usually 
occur where the distance is comparatively short. As the 
scale of operations grows it should be possible for these 
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operators to steadily decrease their rates for mail, packages 
and passengers. While such reductions will increase the 
traffic in each class it seems certain that the greatest et/ect 
will be found in the case of the passenger volume. ‘The 
upbuilding of public confidence through continued opera- 
tion of the routes will also work to increase the passen- 
ger volume through elimination of fear. Some of the 
groups organized to begin operation next summer appre- 
ciate this so well that they have announced their intention 
of carrying no passenger traffic for the first few years. 
They will begin by carrying mail and packages and will 
enter the passenger field only after their lines have become 
firmly established. 
Readjustments in Traffic 

\While difficult to foresee the exact course which air 
transport development will take, it appears certain that 
the first effect will be gradual transfer of mail transporta- 
tion from steamship and railroad to airship and airplane. 
This change should continue until all through mail is thus 
carried. The local and short distance mail is not so likely 
to be affected. The telegraph companies’ “night letter” 
service promises to be very seriously affected for distances 
of less than about 1,000 miles. For longer distances the 
“night letter” should retain its advantage over the air 
mail letter. Coincident with this change we may reason- 
ably expect to witness the development of an entirely new 
class of shipment which might be called the “air express” 
package. This class may be drawn partly from present 
parcel post and railway express and it may be partly an 
entirely new class of material which otherwise would not 
he shipped at all. Certain perishables would be likely to 
form part of the new class. “Flowers by wire” might 
develop into flowers actually sent by air. New York 
morning papers would appear at the breakfast table in 
Chicago. And Chicago, reading the New York advertise- 
ments at the same time as the New Yorkers, might be 
tempted to order by mail. This may be all conjecture 
hut it suggests possibilities. It seems very unlikely that 
the development of a new Class of package traffic should 
have any important effect upon present parcel post and 
railway express. The natural growth of these should 
more than counterbalance what they might lose to a new 
class. This new class would seem destined to remain 
somewhat more expensive than the railway express even 
when allowances are made for future devlopments. Thus 
the two classes might continue indefinitely, one going by 
air, the other by rail and steamship. 


Possible Passenger Traffic Development 


In the case of passenger traffic a somewhat different 
state of affairs is promised. Of course the railroad should 
continue to hold its own for local and suburban traffic 
where the distance is short. For longer distances the 
airplane and airship promise to cut seriously into this 
class. At first passenger traffic by air will be in the de 
luxe class and will resolve itself into selling higher speed 
at a cost which is in some proportion. Increased scale of 
operations of airplanes and airships, as well as future de- 
velopments in these, are certain to cut operating costs 
radically. The indications already are that passenger 
fares may closely approach the extra-fare-train rates as 
soon as we reach reasonably large scales of operation. 
By the time this condition is attained a substantial volume 
of passenger traffic is sure to have become diverted to the . 
air. It may even become advisable for the railroad and 
steamship to cease catering to the high class passenger 
traffic, abandoning it in favor of the slower, cheaper and 
local traffic. This would suggest that the railroad train 
may ultimately be confined to heavy freight ; express com- 
panies’ shipments; suburban and local passenger service. 








tion 
ars, 
will 
sme 





air 
hat 
rta- 
une, 
hus 
ely 
er” 
ces 
the 
air 
n- 
eW 


nt 
an 
ot 
to 








Voi. 80, No. 31 


While this picture is admittedly many years away, it does 
look like the ultimate division to those who have studied 
the possible development of air transport. 


Co-operation and Co-ordination 


During the development period a state of close co- 
operation between the old and the new means should grow 
up. Such co-operation seems to offer just as much ad- 
vantage to the airplane and the airship as it does to the 
motor bus, motor truck, railroad train and steamship. 
Even today instances can be cited where close co-operation 
exists. Airplanes are being used to advance ship connec- 
tions with mail at the mouth of the Mississippi and other 





RAILWAY AGE 1679 


places. Motor buses or automobiles are being used to 
transport passengers between the city and the landing field 
by most of the European air transport lines. Railroads 
are used to carry passengers by night in conjunction with 
airplanes by day on account of the difficulty of providing 
berths in the latter vehicle. Indeed, close co-ordination 
with the older forms of transport seems to be essential 
to the successful development of air transport. When 
air transport has been more firmly established the rail- 
roads and steamship lines may be ready actually to take 
part in its development. The development of the motor 
bus is now establishing a precedent in this respect and 
the story may be repeated in air transport. 


Reading to Lease Lehigh & New 
England 


Acquisition will round out system and make available 
independent outlet for coal trafic to New England 


NNOUNCEMENT was made on June 5 that the 

directors of the Lehigh & New England had au- 

thorized the leasing of their property to the Read- 
ing Company subject to the approval of the Interstate 
Commerce Commission and the stockholders of the re- 
spective companies. The term of the lease is to be 999 
years and the Reading is to take over the operation of the 
Lehigh & New England on January 1, 1927. The amount 
of the rental to be paid was not made public, but it is 
understood to be in excess of $1,000,000 annually. 

The Lehigh & New England is owned by the Lehigh 
Coal & Navigation Company. It operates a total of 219 
miles of line, 176 of which it owns, 7% of which it leases 
and 36 of which is operated under trackage rights. It 
serves anthracite coal operations in the Schuylkill field in 
the neighborhood of Tamaqua, Pa., and extends in a 
northeasterly direction crossing the: Delaware River into 
New Jersey at Portland, Pa., and after crossing the 
northern part of New Jersey reaches into New York at 
a terminus at Maybrook. At this point it connects with 
the Central New England and with the Poughkeepsie 
Bridge route into New England. The mileage includes 
a number of small branches which reach such points in 
eastern Pennsylvania as Bangor, Bath, Bethlehem, Allen- 
town, Slatington, etc. The Lehigh & New England forms 
one of two connections between the several hard coal 
‘arrying roads and New England via the Poughkeepsie 
bridge. 

The other of the two is the Lehigh & Hudson River 
which lies south of the Lehigh & New England and paral- 
els it between the Delaware River at Easton and May- 
»rook. In the past the Lehigh & Hudson River has 
en the road which has seemed more available as a 
urely connecting link, on account of the fact that it is 
wned jointly by the Lackawanna, the Lehigh Valley, the 
“rie, the Pennsylvania, the Reading, the Jersey Central 
ind also the Lehigh Coal & Navigation Company. Pre- 
sumably the acquisition of the Lehigh & New England by 
he Reading Company will prove of greatest value to the 
Reading System in that it will give the system a connec- 
tion over its own rails between its own territory and 
New England. This should be of particular value to the 
Reading System because of the large volume of both 





anthracite and bituminous coal which moves into New © 
england over the Poughkeepsie Bridge. 

The Lehigh & New England has three principal items 
of traffic which together furnish about 83 per cent of 
the total revenue tonnage and from which is derived three- 
quarters of its total operating revenue. It carries prac- 
tically no passenger traffic. The three principal com- 
modies carried are anthracite coal, bituminous coal, 
and cement. In 1925 anthracite constituted 36.2 
per cent of the total tonnage and supplied 36.67 
per cent of the total operating revenues. Bitumi- 
nous was 26.8 per cent of the tonnage and supplied 17.34 
per cent of the revenues while cement constituted 20.5 
per cent of the tonnage and supplied 22.54 per cent of 
the revenue. Table I is a statement of the tonnage of 
these commodities in the years from 1916 to 1925. It is 
notable that the anthracite tonnage has not tended to 
increase but that the bituminous tonnage has in the ten- 
vear period increased three times or more, while the 
cement tonnage has almost doubled. 


Tarte I—Lenicn & New ENGLAND—CLASSIFICATION OF TONNAGE 


Total 
Anthracite Bituminous Cement all freight 

PR Serres ete 3,623,274 59,641 899,734 6,505,825 
re fee 4,464,891 586,473 905,570 7,469,662 
| errr rer 4,502,059 513,703 732,012 7,196,055 
PPS Pere 3,561,156 1,199,827 920,862 6,749,758 
Serer ee 3,808,069 1,051,975 756,392 6,881,496 
_ . SRE ree ae 2,840,356 1,492,643 810,307 5,943,780 
a6 0 chee Kb ESENA¥SS 2,579,470 1,603,634 1,249,867 6,327,114 
ss oak whalers eosin 4,100,586 1,389,328 1,471,985 8,148,032 
bickscitneksaneceesnes 2,975,142 1,605,733 1,543,525 7,300,717 
, ae 2,879,419 2,135,536 1,630,664 7,952,265 
1925—Proportion of tctal 

CONNER nico peeane 36.2 26.8 20.5 100. 
1925—Proportion of total 

operating revenues. . 36.67 17.34 22.54 97.89 


The road in 1925 carried the largest tonnage in its 
history with the single exception of 1923. It had an 
operating ratio of 76.88 and a ratio of transportation ex- 
penses to total operating revenues of 32.66. Its 1925 net 
income was $683,647 which was equivalent to $5.02 a 
share on the 6,800,000 $50 par value capital stock. Net 
income in 1924 was $859,980 or $6.32 a share. The 
company’s funded debt, inclusive of equipment trust ob- 
ligations, totals $6,915,000. 

President A. T. Dice of the Reading has already made 
the announcement that the Reading’s traditional “open- 
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door” policy at all connections will be maintained over tals as the price of its retirement from the railroad bu.i- no 
the Lehigh & New England route. ness. th 
Navigation Company Retires from Railroad Business The Reading System - 
At the same time the announcement was made of the The Reading Company as at present organized oper- ol 
lease of the Lehigh & New England-by the Reading it ates 1,150 miles of railroad, 547 of which it owns, 562 at 
was also announced that the directors of the Lehigh Coal of which it leases and 40 of which is in the form of C 
& Navigation Company and the Central of New Jersey trackage rights. It has already been noted that the Le- bi 
had authorized the execution of an agreement settling high & New England will add an additional 219 miles is 
pending controversies concerning leases of the proper- leased. In addition to the mileage mentioned the Reading J 
ties owned by the Navigation Company and leased to the also controls through ownership of stock an additional oO 
Central. In addition to the Lehigh & New England, the — 1,103 miles, the larger share of which is constituted in the is 
Navigation Company owns the Lehigh & Susquehanna, Central of New Jersey. The other properties include s 
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The Relation of the Lehigh & New England to the Reading Company and Its Controlled Lines 


the Nesquehoning Valley, the Tresckow and the Wilkes- the Atlantic City, the Reading & Columbia, the Catasau- 
barre & Scranton, all four of which it leases to the Cen- qua & Foglesville, the Perkiomen, the Port Reading, the 
tral of New Jersey. Gettysburg & Harrisburg, etc. 
The new agreement provides for a new rental of $2,- 

267,801 for the first ts properties named and in addi- Coal Traffic 
tion a rental of $66,606 annually for the Wilkesbarre & The Reading is familiarly known as the country’s 
Scranton. With the approximately $1,000,000 which the largest carrier of anthracite coal. It is not so generally 
Navigation Company will receive for its lease of the Le- known that it carries considerably more bituminous coal 
high & New England, this means that the Navigation than it does anthracite. Normally the ratio of bituminous 
Company will receive annually about $3,350,000 in ren- to anthracite is about 3 to 2. In 1925, when there was 
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no anthracite mined for the last four months of the year 
the soft coal tonnage was nearly double the hard coal 
tonnage. The Reading originates none of its bituminous 
tonnage. It receives the larger share of it from mines 
on the Baltimore &-Ohio, the coal reaching the Reading 
at Shippensburg after coming from the B. & O. via 
Cherry Run and the Western Maryland or via Martins- 
burg and the Cumberland Valley. Some bituminous also 
is received from the New York Central at Newberry 
Juaction or Williamsport. The coal, whether anthracite 
or bituminous, has four principal outlets. One, of course, 
is the thickly settled and highly industrialized territory 
served by the company’s own lines. A second is the im- 
portant terminal development at Port Richmond on the 
Delaware river near Philadelphia. A considerable por- 
tion of the tonnage moving through Port Richmond is 
consigned to New England and the Reading maintains 
a large fleet of barges and tugs which transport the coal 
—anthracite or bituminous—to such ports on the New 
England coast as Boston, Portland, Bangor, etc. 

A similar although smaller terminal development is 
located at Port Reading in New Jersey opposite Staten 
Island. This port supplies fuel to New York harbor 
and a large tonnage is moved by water to points on Long 
Island Sound. The fourth outlet is the Central of New 
Jersey with which the principal point of connection as 
far as coal business is concerned is Allentown. Much 
of the tonnage moving via this outlet stays on the Cen- 
tral of New Jersey only as far as Phillipsburg where 
it is turned over to the Lehigh & Hudson River for 
movement into New England over the Poughkeepsie 
Bridge. This route will now -be supplemented—possibly 
largely displaced in importance—by the acquisition of the 
Lehigh & New England; - The Reading has in recent 
years built up a sizeable business in grain. It receives this 
commodity largely from the New York Central at New- 
berry Junction and moves it through Port Richmond, 
although a fair volume of the grain traffic also moves on 
occasions to Baltimore via Gettysburg and the Western 
Maryland. Finally, it should be appreciated that the Read- 
ing maintains an extremely satisfactory fast freight serv- 
ice, a notable feature of which is the service from Phila- 
delphia to the west via Allentown and the Lehigh Valley. 


Traffic Fails to Increase 


It was not so many years ago that the Reading was 
predominantly an anthracite coal carrier. Thus in 1895 
anthracite constituted over 55 per cent of the total ton- 
nage; in 1900 the percentage was only 38 per cent, in 
1924 it had been reduced to 21 per cent and in 1925 
it was only 18 per cent. There was considerable sur- 
prise when the 1925 earnings figures were made known 
and it was discovered that in spite of the four months 
(figuring to December 31) suspension of anthracite min- 
ing, the Reading had a larger net income after interest 
and other charges than in 1924. Of course, this fact be- 
comes less surprising when it is learned that anthracite 
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now makes up only about a fifth of the road's tonnage. 
It will be understood, however, that the Reading did not 
break any records in 1925. That it did extremely well 
is indicated by the fact that its net railway operating 
income (or net after equipment and joint facility rents 
but before the deduction of fixed charges) and also its 
net income after interest and other charges were the best 
in its history with a single exception which was 1923. 
This good result was obtained even though its freight 
ton-miles were less than in 1916, 1917, 1918, 1920 or 
1923 and its revenue passenger miles were less than in 
any year since 1916 with the single exception of 1922. 
The following is an interesting picture of Reading traffic 
from 1916 to 1925: 


Taste Il—FPutraverrnia & ReapiInG—CLasSsIFICATION OF TONNAGE 


Merchandise Anthracite Bituminous Total 
eres 31,808,421 13,867,075 21,016,559 66,692,055 
Ae ere 32,548,033 16,239,859 22,549,852 71,337,744 
rere ee 16,277,781 24,078,596 71,274,602 
PRS 604 wich baie os 26,074,519 13,815,370 23,320,573 63,210,462 
NG Miler discs Gin x Sale Orcs 29,716,679 15,121,124 24,875,761 69,713,564 
ER ate e.. 18,695,337 13,834,398 17,433,809 49,963,544 
cccetwetss Saeaeee 10,299,383 16,279,928 50,578,650 
a evra =) = 14,933,342 23,071,789 70,140,689 
READING COMPANY 
SSS ee 14,933,342 23,071,789 70,160,581 
Se eae 28,859,386 13,050,187 19,921,092 61,200,665 
eee hoe 29,976,987 11,589,089 22,488,706 64,054,782 
Dec., Dec., Inc., Dec., 
1925—Compared with per cent per cent per cent per cent 
ee 5.7 16.5 7.0 3.8 


It will probably surprise many readers to learn with 
further reference to the trend of traffic that the tonnage 
of merchandise in 1925 was 5.7 per cent less than in 
1916; that the anthracite tonnage was 16.5 per cent less; 
that the bituminous tonnage while 7 per cent greater than 
in 1916 was less than in 1917, 1918, 1919, 1920 and 
1923 and that the total tonnage was 3.8 per cent less 
than in 1916. Under the conditions it is probably all 
the more noteworthy that the Reading came through 
1925 so well, although it is nevertheless quite clear that 
the Reading in common with nearly all the anthracite 
carriers has so diversified its interests that its fortunes 
do not now depend so markedly on anthracite coal as 
might formerly have been the case. 

To complete the record it might be added that the ton- 
nage of bituminous in 1925 was 16.58 per cent in excess 
of that of 1924 while the tonnage of anthracite was 11.20 
per cent less. The total revenue tons showed an in- 
crease of 4.66 per cent while: the revenue tons one mile 
increased 5.22 per. cent. However, the freight revenues 
increased only 0.43 per cent, and inasmuch as passenger 
revenues decreased 3.01 per cent there was a decrease in 
the total operating revenues of 0.64 per cent. This de- 
crease amounted to $591,879. However, operating ex- 
penses were decreased $1,673,401 or 2.38 per cent, so 
that there was an increase in net operating revenues of 
$1,081,162 or 4.96 per cent. The savings were prin- 
cipally in charges for repairs to freight cars and in fuel. 
The 1925 operating ratio was the lowest reported since 
the beginning of federal control with the single excep- 








TABLE ITI—READING OPERATING RESU 


LTS, SELECTED ITEMS, 1916 TO 1925 


Net 

Total Net Net ; charges for 
operating operating Operating railway oper- Net after additions and 
expenses ‘revenues ratio ating income charges betterments 
34,879,459 25,573,410 ae. « winseea i! rere 
46,699,283 20,132,115 rr ree 8,500,649 3,809,937 
65,889,372 14,880,192 81.58 11,298,842 10,350,021 6,892,099 
64,608,174 8,263,649 88.66 3,083,280 4,004,533 4,527,075 
89,486,240 5,333,515 94.4 —655,107 9,010,790 2,718,647 
68,361,308 16,562,920 80.6 12,805,667 6,496,384 3,084,585 


14,328,714 7,896,552 1,845,450 


62,055,322 19,879,429 75.74 
16,908,865 3,173,118 


76,735,656 28,212,715 73.12 21,813,109 


Reaping CoMPANY 


: Rev. per 

Revenue Revenue passen- ton mile Total operat- 

Year Mileage ton miles ger miles cents ing revenues 
i 6,786,189,000 377,465,000 0.7127 60,452,869 
, See 7,398,550,000 408,946,000 0.7194 66,831,398 
ae - ieee 7,428,639,000 414,112,000 0.873 80,769,564 
 _. See 1,127 6,648,922,000 510,774,000 0.848 72,871,823 
Boeccscses Eka 7,172,042,000 500,549,000 1.059 94,819,755 
*- 1,127 5,092,560,000 409,500,000 1.367 84,924,228 
1922. . 1,127 5,014,030,000 395,176,000 1.334 81,934,751 
ae 1,125 7,332,949,000 429,610,000 1.194 104,948,371 
eee 1,149 7,338,325,000 429,683,000 1.204 105,807,431 
1924 jecuens 1,148 6,197,331,000 413,498,000 1.241 92,088,258 
See eébess 1,139 6,521,036,000 400,960,000 1.174 91,496,379 


Standard return for operations during federal control or average annual net operating income for three years 





26,655,425 25,386,171 .° 003.5 eee 
18,967,741 15,121,316 7,641,442 
20,354,629 17,159,619 13,799,016 


ended June 30, 1917, $15,868,331. 


76,758,909 29,048,522 72.5 
70,306,556 21,781,702 76.35 
68,633,516 22,862,864 75.01 
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tion of 1923. ‘The 1925 figure was 75.01. li compared 
with 76.35 in 1924 and with 72.5 in 1923. 
Progressive Management 
The Reading in 1925 had net income after charges 
of $17,159,619 which was equivalent after allowance for 


the preferred dividends to $10.25 a share on the $50 par 








Taste 1V—CompPpariso~n oF Sevecten FrReigutr OPreratinGg STATISTICS 
Per cent of 
change 
1925 1920 Inc Dec. 
Mileage operated 1,132 1,119 0.3 : 
Gross ton-miles (thousands) 13,557,497 12,962,094 4.5 ‘ 
Net tcn-miles (thousands) 6,901,945 7,298,610 aon 5.4 
Freight train-miles (thousands) 7,715 7,831 7 1.2 
Freight locomotive-miles (thou 
sands) cceccece eee 9,318 10,286 son 9.4 
Freight car-miles (thousands) 323,763 286,192 14.7 iii 
Freight train-hours...... 687,713 913,086 . 24.6 
Tons of coal consumed by freight 
DA svceonsee 1,231,347 1,543,364 ‘ 20.2 
Car-miles per day 22.7 20.0 13.5 
Net tons per loaded car 34.9 38.3 oon 8.8 
Per cent Icaded to total car-miles 61.1 66.5 bee 5.4 
Net ton-miles per car day 483 510 5.2 
Freight cars per train 42.9 37.5 14.4 
Gross tons per train 1,757 1,655 6.1 
Net tons per train...... 895 932 — 4.8 
Train speed, miles per train-hour 11.2 8.6 30.2 
Gross ton-miles per train-hour 19,714 14,196 $8.8 
Net ton-miles per train-hour 10,036 7,993 25.2 
Lb. coal per 1,000 gross ton miles 162 jane _ 
Loco.-miles per loco.-day 54.4 74.4 26.8 
Per cent treight k cos. unservice 
able a , os 17.0 22.7 5.7 
Per cent freight cars unserviceable 2.4 4.8 eee 2. 





value common stock. Net income in 1924 was $15,121,- 
316 or $8.80 per share on the common stock. The Read- 
ing is a somewhat peculiar property because of its being 
such a combination of an originating carrier (anthra- 
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fact that the Reading is able to report most satisfac ory 


earnings even without an increase in its traffic in recent 
vears. Indeed it is not so surprising that there should 
be so much rivalry concerning the allocation of the Read- 
ing in the consolidation plants. The New York Central 
and Baltimore & Ohio between them now have a con- 
trolling interest in the property. The question always 
will be whether the one will seek to get it away from the 
other or whether they will decide to leave the Reading 
as an independent system and an acquiring line rather 
than as one to be acquired. 


Motor-Generator Type Electric 
Locomotive for the New Haven 


HE first of the new type electric locomotives for 
the New York, New Haven & Hartford has been 
shipped from the Erie, N. Y., works of the Gen- 

eral Electric Company. The locomotive combines ad- 
vantages of both alternating and direct current ; alternat- 
ing current for transmission and distribution, and direct 
current for operation of the traction motors. 

Power is received from a single-phase trolley and, 
through the traveling substation carried by each locomo- 
tive, is reduced from 11,000 volts and 25 cycles to direct 
current at 600 volts. ’ 

The locomotive is a joint product of the American 
Locomotive Company, Schenectady, N. Y., and _ the 
General Electric Company, Schenectady, N. Y. The New 
Haven has ordered seven of this type of locomotive, five 
for freight service on the main line between Oak Point 
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The Locomotive Has 600-Volt D. C. Traction Motors and Receives Power from an 11,000-Volt, 25-Cycle Trolley 


cite), of a bridge carrier and a terminal carrier (bitumi- 
nous and other traffic). Its operating statistics suffer be- 
cause of its many branch line operations and the large 
proportion of terminal business. However, it evidently 
has an extremely progressive management that knows 
how to overcome the disadvantages on the one hand and 
to take advantage of its strategic position on the other. 
It seems reasonable to regard the acquisition of the Le- 
high & New England as an evidence of its “being on 
the job” because that road also lies in a strategic position 
and was desired by others. But most important is the 





and New Haven, and two for yard service. When 
double-heading, these locomotives will function in multiple 
with the present single-phase locomotives. 


W. G. Les, president, and W. N. Doak, vice-president of 
the Brotherhood of Railroad Trainmen, and L. E. Sheppard, 
president of the Order of Railway Conductors, called on Presi- 
dent Coolidge at the White House on June 5 to urge him to 
appoint the board of mediation, provided for in the new rail- 
way labor act, as soon as possible. 
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New York Central Equips Engines 
tor Train Stop 


Locomotive taken from service for 33 hours is equipped in 
average of 93.7 man-hours 


N order to comply with the order of the Interstate 
Commerce Commission and equip the locomotives 
operating between Buffalo, N. Y. and Cleveland, 

Ohio, before July 15, 1926, it was necessary for the New 
York Central to organize the work of equipping these 
locomotives with the General Railway Signal Company's 
intermittent inductive auto-manual train stop equipment 
so that the job could be handled on what may be termed 
a production basis. Altogether it was necessary to equip 
a total of 373 locomotives with this type of equipment 
and the work was so organized that 288 of these locomo- 
tives were assigned to be equipped at the Collinwood 
shops, Cleveland, Ohio, and the remaining 85 at the Elk- 
hart, Ind. shops. After sufficient material had ‘been re- 
ceived to insure the continuity of the program the work 








Engineman’s Valve Actuator and 
Forestalling Contactor 


was started and the first locomotive was completed on 
February 6, 1926. At the time the information for this 
article was secured a total of 212 locomotives had been 
completely equipped at the Collinwood shops and the 
information given here pertains to the manner in which 
the job was handled at this point. 


A Production Schedule Basis for Equipping Engines 


To date an average of approximately four locomotives 
have been equipped per day. The application of this 
apparatus to these locomotives is handled in two ways— 
as they may pass through the shop for general repairs, or 
by their being withdrawn from service and sent to the 
shops for the express purposes of equipping them with 
the train stop apparatus. Inasmuch as the time element 
is relatively less important on the locomotives which are 
being scheduled through the shops for classified repairs. 
this article deals more specifically with the manner in 
which the work has been handled on locomotives with- 
drawn from service. 





Mechanism Case on Top of Tank Cistern 


As a general thing it has been necessary to hold a 
locomotive out of service only about 33 hours in order 
to apply the train control apparatus. A certain number 
of locomotives are delivered to the shop early in the 
morning of each working day so that it is possible for 
them to be taken into the shop some time before noon 
of that day. These locomotives are returned to the 
enginehouse completely equipped with train control ap- 
paratus and ready for service at about 4 p. m. on the 
following day. 

Inasmuch as this work involved operations which had 
not been done previously, it was necessary at first to 
make some re-arrangement of shop forces until the most 
effective way of handling the work was found. Four 
pits in the erecting shop were set aside to be occupied 











Te:minal Box on Rear of Tank 


solely by the locomotives being equipped. At the present 
time the work on these locomotives requires approxi- 
mately 94 man-hours, which is about 25 per cent less 
than was required to equip the first few locomotives. 
This reduction in time may be attributed to the improve- 
ment in the organization of the forces and to the increas- 
ing familiarity of the men with the work. 


Various Small Jobs Included in the Installation 


The equipping of the locomotives with this type of 
train control equipment involves the changing of the 
headlight generator to provide a generator of greater 
capacity. The particular locomotives involved in this 
application of train control were each equipped previous- 
ly with a 500-watt turbo-generator which was replaced 
with one of 750-watt capacity. In addition a double 
bracket has to be attached to the boiler inside the cab on 
which the electro-pneumatic and whistle valves are 
mounted. A forestalling contactor is mounted on the 
cab side within easy reach of the engineman and the 
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actuator is applied on the automatic brake valve. The 
brake valve piping is changed slightly, and the double 
heading valve is now located directly beneath the automa- 
tic brake valve. A fuse connecting box and terminal 
box are mounted on the front of the cab. A plug coupler 
is mounted on the rear end of the engine, on what is 
known as the cab bracket or tail sheet. A similar plug 
coupler is mounted on the front end of the tender frame 
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Layout Plan Showing Location of Conduit and Various Parts 
of Train Stop Equipment 


and these together with the plug connectgy provide the 
electrical connection between the engine anidgthe tender. 
The rear journal box on the right front tender truck 
must be changed so as to provide for the application of 
a special journal box with lugs on which the receiver 
is mounted. A plug coupler and reset contactor together 
with the necessary conduit are mounted on the side of the 
tender frame. A plug coupler connection provides the 
on the tender 
truck. A terminal 


electrical connection between the coupler 
frame and the receiver on the tender 








The Receiver is Mounted on the Rear Journal Box of the 
Right Front Tender Truck 


box is mounted on the rear of the tender arid the 
mechanism box is located on the top of the tank cistern. 


Work Is Divided Into Three Shifts 


In order to handle the riecessary work properly within 
the somewhat limited time, it lias been necessary to divide 
it among men on three shifts. The first shift goes on 
at 4 p.'’m. and works until midnight; the second from 
midnight until 8 a. m. and the third from 8 a. m. to 4 p. m. 
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Following is a brief outline of the work handled by : 
men on the above shifts: 
First shift—Laying out work for application of train cont 


conduits in cab and on tender frame, drilling holes and applyi: 
brackets on tender frame. Changing the truck journal box 


drilling holes in cab and applying brackets for valves, changii 
hand rails for train control and re-wiring, fitting up receivers a: 
couplers and testing out equipment. 

Second shift—Applying brackets on the tender, applying electr 
pneumatic valves and changing generators, applying conduits on 
tender for train control, changing conduit on tender for headlight 
equipment, 


applying conduits in cab for train control, changing 
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Top—An 8-Way Plug Connector—Bottom—Plug Connectors 
and Cable Between Engine and Tender 


conduits in cab for headlight equipment and re-wiring, piping 


train control and making alterations in cab. 

Third shift—Wiring tender and cab for train control and re- 
wiring tender for headlight equipment. 

These locomotives are delivered to the shop early in 
the morning and are taken into the shop at about 11.30 
a. m. where they are ready for the electrical men at 
4 p.m. The electrical application work is completed and 
the engine ready to leave the shop the next morning at 
8 a. m. for testing. Finally they are ready for delivery 
to the enginehouse for service at 4 p.m. From the above 
it can be seen why the 4 p. m. to midnight shift is con- 
sidered the first shift as far as the electrical workers are 
concerned. <A total of 93.7 man-hours is required to com- 
plete all of the work. 


Tue AMERICAN ASSOCIATION OF GENERAL BAGGAGE ‘AGENTs held 
its annual convention at Atlantic City, N. J., on June 1, 2 and 
3. The president chosen for the ensuing year is R. L. McKib- 
bin (S.P.). The secretary is E. L. Duncan, 332 South Michi- 
gan avenue, Chicago, III. 











Hearing on Consolidation Bill 


Interstate Commerce Commission hopes to be relieved of 
preparing complete plan 


EARINGS were resumed before the House 
Committee on interstate and foreign commerce 
on the Parker railroad consolidation bill on June 

3, when Commissioner Henry C. Hall of the Interstate 
Commerce Commission appeared and presented the report 
of the legislative committee of the commission, signed by 
Commissioner John J. Esch. This stated that, subject 
to the comments included and some detail suggestions, 
the committee is “unanimous in reporting approval of the 
bill and expressing the earnest hope that it may speedily 
pass and thereby relieve the commission from the existing 
mandate of law that it put out as soon as may be a com- 
plete plan of consolidation.” Mr, Esch added that the 
report had been considered by the commission and has its 
approval. He said that the views of the commission had 
already been set out in detail before the Senate committee 
and he repeated the “desiderata” of amendments to the 
present consolidation law as summed up in a draft of a 
bill submitted by the commission, saying: “The bill which 
you now submit so largely meets these desiderata, as well 
as the views expressed by or on behalf of other members 
of the commission, as to embody a betterment of existing 
law which is fully justified by our experience and ob- 
servation.” Regarding the suggested changes the report 
said : 


The changes which we suggest for your consideration center 
around the provisions of this bill as to condemnation including the 
work assigned to this commission or a division thereof in con- 
nection with such condemnation. These provisions are found in 
sections 212 and 213 of the bill and are confined,:as we understand, 
to condemnation of voting securities held by a non-assenting 
holder, and of property other than securities, or any right or 
interest in any such property, held or enjoyed without power of 
assignment or transfer. 

As to securities, paragraph (1) of section 212 provides that any 
holder of a voting security issued by any carrier a party to the 
plan, who did not vote for the adoption of the plan, may, within 
90 days after the meeting at which the holders of voting securities 
consented thereto, notify such carrier in writing that he does not 
assent, and further provides that any such holder who does not so 
notify the carrier within that time shall be held to have consented 
to the order. This does not adequately provide for the case of a 
holder who is legally incapacitated from acting for himself and has 
no legal representatives. The courts would doubtless hold that 
such a holder can not effectually consent, or refuse assent, or 
notify the carrier within the time limited. We suggest a provision 
to the effect that such legally incapacitated holder may give the 
notice within 90 days after removal of his incapacity by the ap- 
pointment of a legal representative or otherwise and thereby be- 
come entitled to the relief provided for non-assenting holders. 
This suggestion is drawn from a statute of Massachusetts providing 
for the consolidation of the Boston Elevated and West End Street 
Railway Company. 

This statute also provides that for the purposes of valuation, 
purchase or condemnation of non-assenting shares the value of the 
shares shall neither be increased nor diminished by reason of the 
provisions of the act or by the consolidation therein provided for. 
It may fairly be said that the securities of a non-assenting holder 
should not be enhanced or depreciated in value by reason of a 
consolidation to which he objects, but since valuation is a judicial, 
and not a legislative, function it may be that neither court nor 
appraiser could be bound by such a statutory provision. 

In section 213 the mode of exercise of the right of eminent 
domain in respect of such securities, or of property other than 
securities held or enjoyed without power of assignment or transfer, 
is prescribed. In paragraphs (1) and (3) of that section the 
corporation is authorized to petition the court designated for ap- 
pointment of the Interstate Commerce Commission as a board of 
appraisers, but is not in terms authorized_to petition for con- 
demnation of the securities or other property. In subdivision (4) 
it is made the duty of the commission “or a division thereof” upon 
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any such appointment to act as a board of appraisers. It would 
seem that the words “or a division thereof” should also appear 
in paragraphs (1) and (3) if they are to be retained in paragraph 
(4). Paragraph (4) further provides that while acting as a 
board of appraisers the commission shall have the powers and 
duties of a master in chancery. If this provision is to be retained 
the words “or division” might well follow the word “commission.” 

These provisions raise the question whether the legislative intent 
is that the individuals constituting for the time being the com- 
mission or division thereof are themselves to perform all the duties 
of the board of appraisers and exercise all the functions of a master 
in chancery, or whether all the provisions of Title I, being the 
existing interstate commerce act, apply and the Commission or 
division may perform its duties under this section 213 by and with 
the aid of its organized forces of examiners, engineers, accountants, 
and analysts, especially those attached to our bureau of valuation 
and bureau of finance, to the extent that those forces are utilized 
in performance of our other duties under the interstate commerce 
uct. It is hardly necessary to say that performance by the persons 
constituting the Commission or a division thereof of all the duties 
which would fall to such a board of appraisers would constitute 
such an addition to their duties under existing law as to be 
practically impossible of fulfillment. We suggest express incor- 
poration by reference of the provisions of Title I, the substitution 
of the designation “Commissioners” for that of board of appraisers, 
and the elimination of the provision that they shall serve as a 
master in chancery. ae 

Further reason for this elimination is to be found in the query 
which we now raise as to the provision of this bill that con- 
demnatign shall be by a suit in equity. Without assuming in this 
report to express an opinion on a matter of law it is not inap- 
propriate to refer to the prevailing view that proceedings in con- 
demnation are proceedings at law rather than in equity, usually 
governed by statute, or at least special proceedings in which the 
right to trial by jury is not disregarded. The Supreme Court has 
expressed the view that condemnation proceedings are proceeding 
at law and not in equity, a doctrine which has been repeatedly 
adhered to by other Federal courts, and it may be that the 
Supreme Court would not be controlled in its view of such a pro- 
ceeding by what is here enacted. Omission of the words “in 
equity” in line 13 of paragraph (4) and lines 2 and 7 of paragraph 
(5) would thus seem to us desirable and omission of the word 
“other” in lines 4 and 8 before the words “suits in equity.” It will 
be observed that provision is made for trial by jury if claimed. 
Similar provision is made in sec. 17 of a Massachusetts statute 
approved June 1, 1915, providing for consolidation of the railroad 
companies constituting the Boston & Maine system, and in sec. 52 
of Part III of the Massachusetts General Railroad and Railway 
Law of 1906. It may be noted that in each of these statutes 
special provision is made for a holder of shares who is incapacitated 
from acting and has no representative. 

We appreciate the great advantage of having practice, pleadings, 
forms and modes of proceedings prescribed by the Supreme Court, 
as are equity rules, with resulting relief from obligation to acquaint 
ourselves with the practice, pleadings, forms and modes of pro- 
ceedings obtaining in the several states of the United States and 
the District of Columbia, and trust that this provision can be re-° 
tained if the commission or its divisions are to take on the added 
burden of serving as officers of a court. 

The duties laid by the bill upon the commision in respect of plans 
for unification which may be submitted by carriers would con- 
stitute in and of themselves a heavy but necessary burden in ad- 
dition to the duties already laid upon us by law. From the point 
of view of men who must endeavor to perform all their duties, we 
can not but depreciate the further addition of the work of ap- 
praisers, whether the work be done by our forces under our direc- 
tion or by commissioners individually. Even with the aid of our. 
forces, if expressly authorized in the bill, it is not possible at this 
time to estimate in terms of time, men and money what this ad- 
dition would mean. We urge that if consistent with the legislative 
purpose these functions of appraisers or commissioners in con- 
demnation proceedings be left, as in the Massachusetts statutes 
cited, to commissioners to be designated by the respective courts. 
If this is not done, or can not be done, Congress should have in 
mind that discharge of these functions will necessitate additional 
appropriations for our use in amounts not yet to be estimated and 
may interfere with, or seriously retard, our other work. Furth¢r, 
if the functions of appraisers in condemnation proceedings are to 
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devolve upon us, whether with or without the aid of our forces, 
it is desirable that, in so far as possible and consistent with the 
jurisdiction of the federal district courts, the practice, forms and 
modes of proceedings in arriving at values shall accord with our 
existing practice, forms and modes of proceedings, especially those 
developed in connection with the work of our bureaus of valua- 
tion and finance. 


Comes Nearer to Harmonizing Views 


Commissioner Hall, who has been particularly in charge 
of the commissions consolidation investigation, said that 
the Parker bill comes nearer to harmonizing the various 
views of students of the subject than any he had seen, that 
it represents a pronounced advance in the direction of 
workability, and that he was glad to join with other com- 
missioners in urging its passage as speedily as possible. He 
was questioned for two hours by members of the com- 
mittee and asked to return again for further questioning. 

When Representative Hoch asked if he considered that 
Congress under the transportation act had adopted a 
policy of consolidations, Mr. Hall replied that he con- 
strued the law as indicating the intent of Congress that 
a consolidation in the public interest should be furthered 
rather than hindered, that Congress favored rather than 
opposed consolidations, and that the public was looking 
forward to building up strong railroad systems. He said 
he thought the commission had never been very strongly 
impressed with the advantages of a complete plan and 
that after six years of experience and two years of hear- 
ings on its tentative plan it had come to the conclusion 
that there are so many alternative conclusions as to which 
roads could be combined to make the best systems that it 
would be a little hazardous to set up one as approved 
against other possibilities. The authority given by the 
bill to utilize the results of the investigation already made, 
and the process of education that has been going on, he 
said, ought to suffice to take the place of a general plan, 
and the commission would naturally have in mind the 
entire situation in passing upon a particular plan submitted 
to it, 

(Questioned by Representative Huddleston as to whether 
the bill adequately protects minority stockholders, Mr. 
Hall said his conception of the bill is that its prime pur- 
pose is the public interest rather than any private interest 
but that it is not in the public interest that those who have 
money to invest in railroads should be discouraged and 
that the commission in the Nickel Plate had interpreted its 
powers as giving it the right to require fair treatment. He 
thought, however, that the commission shculd not be 
required to “travel outside the record” if no issue were 
presented to it. 

When Representative Newton asked if the commission 
is not better qualified to act as appraisers than courts de- 
pendent upon appraisers to be appointed for each case, 
Mr. Hall said the commission had built up an experienced 
organization for its valuation work but that it was 
primarily engaged in ascertaining values for rate-making 
purposes of the property devoted to public service and 
that many other elements would have to be considered in 
determining the value of securities. 

Representative Rayburn asked if consolidation would 
lead to economies in railroad operation. Commissioner 
Hall replied that there would be some direct economies 
in money but more in the way of better service and that 
he had seen statements as to the, possibilities of economies 
that he thought greatly exaggerated. He said there is 
always expense involved in transferring from one railroad 
to another and that a considerable expense could be saved 
if the bulk of the traffic could be moved to destination 
with a one-line or two-line haul, but that the greatest 
economies in operation come from the investment of 
capital and that stronger systems can raise capital at less 
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cost, which in turn tends to bring about lower operating 
expenses and to hasten the day when rates may be re- 
duced. 

He also said that the problem of regulation would 
be greatly simplified if the commission, instead of having 
to deal with all kinds of railroads, could deal with fewe: 
systems that could all “take the same kind of medicine.” 

The reason the railways have “come back’ so satis- 
factorily since 1920, Mr. Hall said, is that they have 
spent enormous amounts of new capital for increasing 
and improving their facilities. 

Regarding the “weak line” problem, Mr. Hall said that 
it must be remembered that conditions are not permanent 
and that roads that were weak a few years ago are now 
strong and vice versa. He said, however, that he had not 
considered the bill primarily as ‘an orphan asylum for 
weak sisters,’ but that a rational plan of consolidation 
would take in non-productive properties on the basis of 
their present real value, which might be less than their 
valuation for rate purpose, and not on the basis of what 
they might be in years to come. 


The Interest of the Short Lines 


Amendment of the consolidation provisions of the trans- 
portation act is necessary to protect the short and weak 
railroads, Ben B. Cain, vice-president and general counsel 
of the American Short Line Railroad Association, testified 
before the committee on June 4. The provisions of the 

*arker bill are excellent as far as they go, Mr. Cain said, 
but more is necessary if some 30,000 miles of short and 
weak lines are to be preserved for the public service and 
an equitable distribution of the revenues of the transpor- 
tation system derived from group rate-making by the 
Interstate Commerce Commission is to be insured. He 
iavored substantially the provisions of the Cummins bill, 
which provides for a grouping of the railroads after five 
years into systems and for the distribution of all excess 
earnings above 6 per cent of roads not yet consolidated 
into systems, among the roads that have failed to earn 
5 per cent as a three-year average. After one of the 
systems proposed by the commission should be completed 
there would be no recapture of its excess earnings, but 
the earnings would remain for distribution within the 
system. 

There are some short lines that ought to be eliminated, 
Mr. Cain said, but most of them perform a service that is 
necessary to the communities they serve and their abandon- 
ment would not be permitted. Many are weak only be- 
cause they are so situated that they cannot secure higher 
rates than other roads yet their costs of transportation are 
naturally higher because of their less dense traffic and 
because.of the competitive situation they are often unable 
to obtain a large division of the through rate. 

As far as passenger service is concerned, automobile 
transportation often offers a satisfactory substitute, Mr. 
Cain said, but it cannot serve the purpose where carload 
freight is involved. The roads which have survived the 
war, he said, may be considered to have demonstrated that 
they are needed by their communities, but many of them 
are not earning their operating expenses. . 

“The railroads of the country must be considered as a 
system,” he said, “and if 30,000 miles of short and weak 
lines are not to be preserved the whole plan and purpose 
of the transportation act is a ghastly failure and the situ- 
ation will be worse than it was before, because the strong 
lines have been given certain advantages which make it 
possible for them to stifle their weak competitors. The 
transportation act was intended to solve the problem and 
consolidation was the cap-stone of the structure but the 
strong roads have been permitted to take their pick and 
absorb only those which they wanted to take.” 
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Patrick E. Crowley, president of the New York Central, 
has received from St. Bonaventure College, Allegany, N. Y.., 
the honorary degree of doctor of laws. 


The Official Guide announces that henceforth it will publish, 
month by month, the schedules of the air mail routes operated 
by the United States Government. The June issue contains 
about one-half page of these time tables. Besides the New 
York-San Francisco and New York-Chicago lines, operated 
directly by the Post Office Department, there are nine others, 
all operated under contract. These are: Chicago and Dallas, 
Chicago and Minneapolis, Chicago and St. Louis, Salt Lake 
City and Los Angeles, Detroit and Cleveland, Detroit and 
Chicago, Jacksonville and Miami, Elko and Pasco, Cheyenne 
and Pueblo. From a number of distant points, the Guide re- 
ceives by air mail new time tables which are issued only a 


short time before the magazine goes to press, and the present 


issue, including many new time tables which went into effect 
on June 6, came out (on the 4th) at least one day earlier than 
would have been possible before the air mail service was in- 
stituted. 


Western Roads to Co-operate with 
Airplane Passenger Service 


The Great Northern and the Northern Pacific have expressed 
their willingness to co-operate with airplane service between 
Detroit, Mich., and St. Paul, Minn., should air service be estab- 
lished by the Stout Air Services, Inc., and the Fokker Aircraft 
Corporation. The railroads will provide conveniences for a con- 
nection between their through trains and the airplanes so that east- 
bound passengers can be picked up at St. Paul and taken by plane 
to Chicago or Detroit and catch fast trains for New York, thereby 
saving a day’s time. The airplane companies look to the railroads 
to co-operate by selling tickets and advertising. One company is 
making an effort to sell aircraft to the railroads. 


Railroads Fail to Agree 


A conference was held in New York during the past week 
attended by officers of the Southern Pacific, the Great Northern 
and the Northern Pacific, relative to the establishment of mutual 
trackage rights over or joint use of lines of the three carriers 
in Oregon and California to obviate the necessity of construction 
of additional mileage. No definite agreement was announced but 
it was understood that the matter will be discussed further, at a 
later conference. Those attending the conference included Ralph 
Budd, president of the Great Northern; Charles Donnelly, presi- 
dent of the Northern Pacific, and the following officers of the 
Southern Pacific: Henry W. DeForest, chairman; William 
Sproule, president; Paul Shoup, executive vice-president, and 
A. D. McDonald, vice-chairman of the executive committee. 


Bill Proposes to Exempt Short Lines 
from Recapture of Excess Income 


Senator Pittman of Nevada on June 3 introduced in the Senate 
a bill, S. 4390, to exempt from the recapture provisions of section 
lSa of the transportation act, retroactively to February 28, 1920, 
railroads whose first main track does not exceed 200 miles 
in length, those whose operating revenues have not exceeded 
$10,000 per mile as an average for the three preceding years, and 
those deemed to have a “probable limited service life,” provided 
the roads so exempted are not part of a general system of trans- 
portation operating more than 200 miles. The Interstate Com- 
merce Commission would be authorized to determine which rail- 
roads have a limited service life because of the exhaustion of their 
sources of traffic and to permit them to set aside a percentage of 
their earnings each year as a “depletion account.” 


Wage-Rate Conference at New York 


The request of the Order of Railway Conductors and the 
Brotherhood of Railway Trainmen for a general increase of 20 
per cent in the rates of the pay of these classes, was considered 
at a conference in New York City last week between the leaders 
of the two brotherhoods and a committee of railroad officers 
headed by J. G. Walber, vice-president of the New York Central, 
representing most of the eastern lines; but the conference was 
soon terminated with the declination of the request by the rail- 
roads. This end of the discussion evidently was the result of a 
iacit agreement to take the question up again after President 
Coolidge shall have appointed members of the federal board of 
mediation, which is provided for by the new law. 

A request for an increase in wages for enginemen, approximat- 
ing the percentage asked for by the brakemen and conductors at 
New York, was ratified by a sub-committee of general chairmen 
of the Brotherhood of Locomotive Engineers at Cleveland, Ohio, 
on June 4. The sub-committee of general chairmen, which fixed 
the proposed scales, is expected to meet with a sub-committee of 
the Brotherhood of Locomotive Firemen and agree upon a unified 
demand for enginemen and firemen. 


Santa Fe Objects to Examiners’ 
Report on Texas Construction 


Attorneys for the Atchison, Topeka & Santa Fe and the Pecos 
& Northern Texas have filed with the Interstate Commerce Com- 
mission a brief statement of exceptions to the proposed report by 
the commission’s examiners recommending the granting of a cer- 
tificate authorizing the Texas Panhandle & Gulf to build its pro- 
posed line from Seymour, Tex., to Tucumcari, N. M., in preference 
to that asked by the Pecos & Northern Texas for the construction 
of its proposed branch lines serving the same section of country. 
The examiners’ report recommended a condition that such control 
of the Panhandle company be acquired by a major carrier other 
than the Santa Fe or Burlington “as to assure the proper financing 
and operation of the applicant's proposed line.” 

The Santa Fe companies contend that the South Plains area is 
reasonably served by existing Santa Fe lines and with the com- 
pletion of the proposed Santa Fe branches practically all the ter- 
ritory will be within 15 miles of a railroad; that the history of 
the existing lines on the South Plains shows that there is not 
enough traffic and development to support two railroads; that the 
duplication of railroads on the South Plains is not justified while 
the existing Santa Fe lines are employed only to a fraction of 
their capacity; that no justification is found in the transportation 
act for the intreaduction of competition which would deprive an 
existing carrier of a fair return on its investment, and that the 
proposed Santa Fe branch extending from Plainview to Dimmitt 
is entitled to more favorable consideration than it received from 
the examiners. 

Four separate companies, three controlled by existing large 
systems, had applied to the commission for authority to build lines 
in the South Plains country, but the proposed report favored the 
independent project. 

The project of the Texas Panhandle & Gulf, the Santa Fe 
attorneys state, was so ill conceived and carries so little promise 
of success that the examiners felt a duty to revise and alter it. 
The efforts of the examiners “have resulted in a plan which we 
think even the sponsors of the Texas Panhandle & Gulf will dis- 
own. The construction of the Texas Panhandle & Gulf in accord- 
ance with the conditions proposed by the examiners would prejudice 
the interests of the Santa Fe lines upon the South Plains. Like 
the Denver and the Quanah in a less degree, it would divert traffic 
developed by the long-continued efforts of the Santa Fe which the 
Santa Fe can ill afford to lose. The intervenors, the Pecos & 
Northern Texas Railway and the Atchison, Topeka & Santa Fe 
Railway, invoke the protection of this commission. The public 

(Continued on page 1694) 


1687 





June 12, 192¢ 


ea) 
Oo 
< 
Mal 
< 
> 
= 
< 
m% 


208 ose 
389°¢s— 


t sil 
Ti bcs 
£9S°S9 


Usb Zi 
98¢°Z10'1 
b98'98L 


cal’ sor'l 


VOr'TSt 
S9s'sse'l 
663°S97Z 


wN ot 


Uru'sst't 
916611" L 
7687819 
92¢'bZ9'L 


6rs lel 

£82'°9¢ 

yi: 14 
£Z°6S 


cL 981°Z 
£9p OFS 
L99°ESl'e 
POS £92 


9760 0FL 
Lsu'y¥¢e 
¢Z0'L8e 
82239 


1es'r2s't 
cLL98E 


SSb'oos 
SLZ°eel 
Les eyus 
peZ*Oory 


7 
"SE 


z 
z ‘ 
$ 

cz 0681 


1¢8°OL8 
$00°0¢Z 
0$8°690'T 
£96'°8£7 


£SS'osr'y 
600° LOL‘T 
Z20°2£28'S 
££3°76v'l 





‘soll 
yady" 
‘SOU p 


dy" * 


‘appiAsiio7y YY sypodeuvipuy ‘osvoiy.) 


****UlsISIM, PRATT) OBI) 





I16°€22°9 
Sle‘zrz'T 
629'8+9'Z 
LeZ'es9 
SZ ‘Pez 
608°97— 
909°Ef0'T 
LEs‘eiz 


b69°S82'8 
£66'0S1'°Z 
£06°029"F 
420° 66 


983°929'6 
O98 ILEZ 
ZrL'6Z0'S 
bZb*Lcu'l 


£06'P9E's 
9£6'9YT'E 
SE erz'8 
948 578° 


Tete 
CNN DOORN 


SSE sor'oe 
ZeS°SLe 
bO9 UZI'ZE 
O¢2°292°6 


865° 60¢'T 
Z9E'9cE 
ses tse 
196'9£¢ 


SIZ UL6 
6SS°Lbz 
OSZ°Z39 
Z1L9Ool 


cS8'622°Z1 
09¢ SZz 

Z£Lr°999'81 
6E1'9b9"b 


$90 68801 
TA) a 6 a 
[eS LLe‘oL 


OLZ Isls 
pSPr'uZs' 1 
£$Z°s08'S 
906° 866'T 


Loc te8 OF 
BLb cor" ct 


80L°LL0°L 
£27°889'T 
9bZ'L7E'8 
8£7°820'7 


S8e'00b Ze 
£9¢°9£0'6 
$Z6'lps'le 
6fr'I81'8 


‘SOU fp 
[dy" 

‘SOU p 
Jiady** 


AounO H uopurping ‘osesiy) 


****"U1aISIMA YON ® osvoyD 





9zs'6ee 
098°48— 
SSE*69L 
802041 


Sto'0Z8 
ost LP 
Tse"Zer't 
y9T IZ 





O7E*S62'Z 


O1s‘986'8 
ISECUL'Z 
860°68E 
182‘9¢1 


zs$'0608 
129'9r8'l 
£08°66E 
OL6'SS1 


L9v'E9Z I 

Sit eat 
£9°698'T 

91s" 67+ 


95¢°79I 4 
Izl‘9Zs'l 
LZZ°eSZ‘Z 
690° 206'T 


¥SZ2°L22 
9g¢°Z9 
95h 787 
206'°09 


806'LIS"E 
p9E*LER 
pesorZ's  £92°22z 
149'S06 S62°S9 


986'60£ 
brs'sZ 





IOV LEE'OL 
L£S6°s0t'Z 
B6S'ILb 
860 SZI 


SON EN[WOSC & 


OFO ULS "62 
£Lv 9972 
POP bdZ'T 
ZLS*08s 


IZ1°196 
0S6'°9bZ 
c9S'£6 
£02°¢Z 


Shs" sou'l 
O88" bse 


tZs°3Z6'$8 
Oto Ft hO'Z 
166°£29°6 
S8S*Z2i'°Z 


LSe*Zpr'l 
OSZ‘Sre 
6¢3'r00'Z 
br6'b6r 


ber’ s6l9 
ZOL‘*zzs‘t 
192°092°9 
$80°202°T 


"soul p 
Jludy* “* 
“SOU p> 


Indy" * 


“**SIOUNT]] Usojsey YQ oOBvoy\) 


cocsccoooo toy @ odes14 





ILO°Z69°IT £07‘6St 
SI9LZ9'% = LZ6°Z 11 
BSs'sOfl  10s‘zs 
Yo lz? =i 8" bh 





$80°822'T 
£Z0‘ZOL'L 
Z8b Pel T 
8bz‘0LE 


806'P9Z'Z 
Servlet 
L6¢‘0¢0'7Z 
223'97b 


OfO'l9l ¢ 
Z61°259'T 
£63°805'2Z 
960°tes 


$2 ODOM [COW et es mo 0 0 Nown acs 


nO OM 


629° 2ZP'e1 
S£6'osh'e 
¥z9°220°8 
885°60'C 


8E9"SOS 
Z9S‘rLl 
$29°16£ 
£S¢"86 


L09°c1E 


629°6r2'S 
ToR*ecs* 
OSO'SIf 
B9Z*SOI 


£F9' 808 6F 
O£b'729'6 
CU0'i2L°Z 


99L'SSB'z 


6th pSe'se 
808‘ZZ'8 
£93°S00°Z 
000°6SS 


“sOul p> 
dy" 
‘soul > 
Tady** 


res -O1UC ® ayeosdesayy 


JUOWIDA [e1UID 





Ivl'6rl'Z eSe°OSt 
TOL LBZ tL Cb 
169° 166°€  986'967 
Sf¢°966 Obl 62 


£b9°626'E 
L¥Z0cU'l* 
£Z2S° 3621 
OL Tost 


BE0" soy" 


0Z3 Ore'el 
S£7‘Z0L'v 
LEC L682 
£9S°SZ8'T 


‘sO p 
Idy"* 
“soul fp 

[iudy* *. 


seeee*Kagsaf MAN Jo JezjUa) 


seeeeeee*epBioary jo [esqued 





L02°Z¢T 
£90°6£—- 
£20' £79 
909‘6IT 


Z00°261 
06£°8¢ 

ZIT Ov0't 
£L0°E1Z 


£08'ESZ 
9T6'OS 

$08°Z88 
£79°90Z 


£08°S6Z 
9LY*L9 
013°280'T 
7£9'9ST 


ANN 
INES 


LZe'szs 
6bb S07 
189° DUS" b 
psP*60L'l 


OPlB8h  — ££9°6I 
96266 belt 
8L7°160'C 9 Z8h‘F II 
86S'Z0S __—S9b*6z 





Z00‘0£T 
LOE‘IT 
162‘Z91 
b6r'se 


Il9 
T¢9°¢— 
OSP*ZZI 
SSOP 


v82°6b— 
£00°bI-— 
O2Z°S9T 
$86 £¢ _ 


rsi°Ze— 
£Ss°0I— 
c29'fol 
CZb ‘bb 


Sale SN stlaAScNAloaiustisioeu 


ae 


b9Z'8Er 
9IZ*LIL 
8IS*s6z 
ert ls 


622°ZE 
Le6°Z 
606'¢Z 
LLU'Z 


O2L"V£7 


O06‘ OUPr 


Sr9' Ie 


O9S*TEL 
S16'0¢ 
$99°0%b 


p9f'686 . 
1£8°SSZ 
$06'820°S 
61 F'80Z'T 


‘soul 
pay" 
‘sou 


pady* 


‘Duley Ul sauITy ‘Oyloeg uUeIpeuLrD 


*yBingsiig Y sJasoy~oy ‘oyeyng 





88Z°9ET L8Z°Z 
ses‘te 6781 
669 O81 ItZ°z 
Ore’ br Izs't 


LOL°SST 
GLE lh 
L065 
97961 


€6l°90L 
601° Lz 


080" LOF 
£98001 
V6l68? 
S98°SZI 


9972 PLE 
8Lb'6 

0Z3'8S+ 
2627811 


"SOUL fp 
dy" 

“SOUL p 
[iudy*** 


‘diod ‘YY euuvyenbsng yY ojeyng 


Wat, Usk] Usajseq udppooig 





£76'022'Z 
bS6°Lb8 
5£9°b9 
1168 


9972°006'¢ 


£rS‘ZrO'y 
£Cl'Rsy'l 
U85' Zt 
cos’s 


60$°621° 02 


678°S96 
Che veTs 
80r'6I 
ZL1'S 


$0Z°686'0I 891'ZSZ 
92S'669°% 58°29 
£St'sSp £40°9 
6Se'el £09°T 


8L6'r86'r 
BLU TPZ‘ 
602°6£ 
ErZL°Z 


iSO ZZ1°92 
66$°299°9 
Sor Ost 
SoZ‘ Ib 


PEP OPI 9 
Brsioss't 


L£S¢'6bb 91 


"soul 
Judy" “* 
soul > 
Indy" 


*‘suIVA, YF wopsog 


‘ses DayIRE Q weysurg 





6££°099 
T10‘8Z 

880°80S 
sse‘ezt 


6Z1'°022 
9S2°69I 
962°0S9 
L0F' vol 


1SZ‘Ofl 


U9 8ZL 
ZEL‘6SL 

828'869 
$29) €St 


Cr6' bel 
prs'ee 
SOP'se 
b1Z'6 


Zev’ C2201 L02°6S 
LEL°78Z 92z‘rl 
ZLU'SS8I'T £9871 
816'>ZzZ 886'Z 


OS8*b9z'T 
6LS°St¢ 
ZOO SHE 
96S°L9 


L0S°6S6°% 
Z7E‘F16 
o¢Z‘ose’z 
¢S6°S6S 


est'e9 
OfT'hT 


£82‘Z18"¢ 
SrZ°£28 


*sOul » 
pady"* 
“soul 


Jludy* eee 


‘ees * "ory aye] W J9wossog 


**-odBoIy 30 Or) “AM 34 





+22°898 
LbS'8bZ 
£ts‘oll— 
99¢'8— 


L9¢°88Z2 
ZIl‘eZt 
£03‘f+— 
9£6'T 


S62°612 
Z8r°zZt 
Srl'36 
929°6£ 


S9b' 6726 
688172 
850° E91 
zas‘ys 


sEZ e221 


186° uz 


022°46 
6Sb'£Z 
868°8S 
806°ST 


9e9°ELZ S£6'6l 
IZ8°ZS1 8s0'9 
L7Z8'92b 886°Z 
168° FOI t$Z‘Z 


£26°91S 
£6U'Ze1 
960 '¢ZI 
SZb'ee 


£0z°£0L°Z 
972° 129 
SOS 6tG 
£LS"P9z 


see’ore 
O8r'e8 
SOf'SIb 
Les tit 


969°L67'2 
88S°60S 
6£7°7Lb 
£08" it 


“solu 
IHdy" 
“soul > 
lady 


“**syoojsoo1y WY JoZueg 


‘yisuety pideyq purrs] uazeig 





69S‘SOf 
bzZ‘901 
ZH6'b61'6 
89P'PS9°Z 


98¢°ZZ¢ 
Z£Z1°2Z8 
IST‘ISbIl 
9£7' rors 


br0'7L— 
O+0'T 
Z16'8ES‘2T 
ose*fo9"s 


Sb6'ZZ1 
6c tts 
9>b‘r60'9T 
bel *Lstr'r 


6£8' 086 

Ore 9FZ 
20°¥66'6S 

00r‘ZI8't 


9ZP'8e 
BOS‘EI 
SZ9PI1‘Z 
EZZ°1ZS 


css'rs9 veel 
281091 293 T 
£SZ‘9SE'sZ C16 LZ 
$86'602°9 986°£0b 


s‘T 


[Z2°szl 
£0v'67z 

SOS 360 81 
£Ol'zs9 


Zo O£1 
GO s¢ 
Z7eS 1026 
90¢' V0E*Z 


FRZEST'I 
62¢°26Z 
Sét*680°9Z 
trou él 


bie ZIb's 
e8Z'S07'Z 


£6¢°2£6'29 
S6Z°108'ST 


“SOU > 
[iMdy uu] O8vaIyD oO1"O FY sounyeg 
“soul 


[iady"* “OIG, WM ssounjyegq 





7S6'9EE 
POPs 
SZ8‘SIb'6 
SPS ZZ1'2 


882° 6>7 


69° ros 
clz‘tZ 
POl'SECIT 


Les"987°Z 


peo" Z8e 
7oL26 
‘6£S°ET 


Ate 


ORL PS 
9380'S 
88z° 


rset" 9% 


860°021 


feross 662L°8Z 
$Z0 871i 00z°9 

€ZZ7‘01Z‘Z7L =e 9'SZ 
Y6S*S9OL*e Liz esi 


B0s*621 
SOL br 
605°&60°9 
Or 965 'T 


982 6972 
F82'69 
ZIS*Les'e 


£72z2°6s0'T 


tlt Zr’ 
sOs‘ Zee 
0S *9P3'ZE 
Orfe*090'6 


£$2°28 
sse‘iz 
$77'£69°6 
Z1Z‘bz0'7 


8Z1°662'1 
9fS‘OIE 
IZO'P9L SZ 
pZs‘cor'9 


‘sow fp 
[iudy* 
“SOUL > 


ae Tee ees 


“BUTPOIB) U19dISeAA FY uUopsopseyy 


******oury yseod sIRUEpYy 





O1z'ST 
bre'z 
029°Szz 
6S9°Zb 


661° rol 


026°6¢Z 
ROT St 
290‘09¢ 
£066 


020°SZ 
C6l'St 
Sts'Lr 
£8S°€1 


ZOE‘ bZZ SsZ‘90l 
Ler ZZt 906'SZ 
b6L*P9t $6e‘9r 
8zr‘16 €Zi‘ZT 


LZ8L 9Ze 
777'86 
Lo8'SIZ 
Igy'ts 


Loe°90r 
Li 901 


[€6°f36'l 
Tey slp 
Z8S‘6xU'I 
280808 


918° 191 
sss‘oe 
£1P'6SZ 
680°19 


Z6f°¢79'T 
SPs*ess 
98°08 
£69°£7Z 


*suul 14 
Judy" 
“soul 


had" 


“URE Y YP wWeysumsig ‘euepy 


‘****BUBGeTy JO UW1dzISo A 





CeZ‘vIT 
£8862 
1Z2°06% 
$66‘79— 


€8s°Zit 
bsPr'se 
Lez‘ozi‘t 
L76'8EZ 


0£¢ 


Bro STZ 
L£92°79 
1ss'ers'l 
06S ‘Ive 


aN Ot 
Te 
Wwsmr 


180°9F 
£98'IT 
S6¢°8Z 
Sts'ol 


6Zy°78E Ziz‘ty 
L7S‘+6 9r'LI 
Tss‘*cso't t8r'se 
Lez (87 ezb‘6 


Ofs'ZS0'T 

tZP' 892 
Z‘sez‘e 
“156 


c6L°SLZ 
£6£°99 

O27‘ £8 
99l‘8zI 


p99'bS9 
P8E‘OZT 
Spz‘e90'¢ 
8£6'09Z2 


“"quiog AAA F Buepy 


“**oy Byueg Y apueyurcg 





cel‘0Z8 

z7s9‘Z8I— 
ZhS'0F6'8 
062° 00s" { 


bis’ S6z 

zSo*61I— 
686'br6‘Ol 
6EE"7E7'Z 


991° SLEPT 
ere‘ 
6rS"( 


666'E1¢" 


~ 


~mmw 


266 SZ 
06¢°29 
60L°Lre'T 
Siz‘*+9oe 


O£2°S26'Z 990°£0Z 
L£e9°S7ZZ €Z0'0S 
Iro'ror 6 
£06" b 


OLt'sze* 


I 


1z9°f68 
260°S1Z 
£Z1°E79°Z 
9b6'8f6'Z 


z200°£68°9 
6SO°TSS*T 
6br'6El Ib 
OZT*EZ9°0T 


8061 
806‘T 
612 

6126 


*ee***O7 BURG W opesojod ‘zn 


“****97 Burg H eyodoy ‘uostysi\ 





£¢9°6LZ 
90788. 
6LL°¢1T 
Iso'le 


£6L°SLZ 
79°69 

68¢‘rs 

902 0I— 


S68 Ofb 
16Z°Z01 
966°802 
8£9°2Z 


STN ON 
mM BAW 


no 
“NTN 
On 


279° ss 


8S8°9Z8 
$80 +02 
602'SZS 


b£Z bZ1 


I8t’sor 
97£°8Z 
rfS"s80z 
889°0S 


OLE eeZ‘T 
918'Sbr 
0£0°620'T 
606‘t£Z 


£62 
£62 
8st 
8st 


10q4V 


uuy 





S7E*E IZ 
6976 
oso'Zgor 
coo'ess 


SZI‘bzI 
v6E°LZ 

80z‘80T 
L6b'8Z$ 


2°62 
ZOR 
T'0Z 
602 


toa ess 
rue siz 
£98622 
$Ss06I$ 


£rZ‘z9 
£6z2°ST 
901°2 
L£és‘Z1$ 


$69°Z8¢ 

$zE'S6 
6IT Ite 
+00°ZZ$ 


esc'zt 


teZ‘6Zt 
97b'Sb 
16S tél 
*Z1 es 


££Z°00Z 
666 9 
909°T 
ZLe$ 


cos Ze8 
Orr'z0Z 
bbZ'686 
909°SSZ$ 


I¢l 
Tel 
IT 
TZ1 


SingsyanA HY ewequy 
"soul fp 


[iady*****‘umojs3un0ox ® uojyur) ‘uoiyy 





“S761 
*sjuss 


19338 J9N 


“s}Ua1 
4938 PN 


*(SSO] 10) 
awosut 
Bunessdo 


“uorje19do 


Aemyies 
GCs 


*orjyes 
SurjeisdoO 


TeI0L 


*[es2Uuer) 


*uorje310d 


“quam *$31Njon138 
-<dinby pus 4em 
“jo sousnqayeyt—— 


“oy eij, 
sues] 


(‘ost *Sut) 


‘saZuossegq “wyBr1g “porsad 
[e7OL Sursnp 


——senuaaas SuneiadQ———— pa, e#uado 


pros jo aweN 





PN 


tf asurd xo Burjqvizd cy aBeoitm aessay 


OZ6I 4VAX AVINAIVD 40 SHLNOPE 4NOJ ANV Tiudy 40 UL! 


SAVMTIVa dO SHUSNAdXH UNV SHNNAAAA 





t2 
oO 
< 
> 
< 
> 
< 
_ 
< 
ny 


Vol. 80, No. 31 


809°Z2 
9ce'tl 
89Z‘°19E 
60 1°86 


SLL°LST 
Z6L ‘OE 

I10‘Z9¢ 
926°F01 


6es‘csI 
661°LE 

PiS'eIt 
t0S'sil 


+0 
nO 


OOS*EZb 
yelL col 
Lur'seo'l 
6be ‘+07 


SOL‘ze 


8E8‘8bZ 
160°SS 

6+9'9b8 
066'S0Z 


1zZ‘ee 
193°Z 

1SS°68 
8£3°C7 


Z62'S8 
076 91 
br7 SUZ 
629 Rb 


‘ 


02z°90F 
LZp'<or 


602‘06 
$82°02 
SL4S°7EE 
SLL°8 


OLO‘IZS 
£S2‘601 
EbS*S8s'l 
cL6'£0r 


“soul > 
[Hdy"" 
‘soul fp 


pady"* 


“***eplo,y Q eiB109+y 
"aM ‘YO erB1095 





S8Z'rsl 
6cr el 
Lov lZ 
ZLe te 


SI9°ZI 
Lée"ti— 
06£°I— 
80b*b—- 


€S6°ZI 
s9Z‘tI— 
£00°6S 
zsZ‘ol 


ose 36 
Ov7e's 
+Z0°I8 
9Sz°91 


ZLALOANIN ANN 


nw tO 


P98 ree 
OLI'92 

LZS°¥9r 
6b tll 


9f8°SIL 
16$°92 
SPO cel 
CTAMAL 


Z3e's 
€Sz'l 
Soe'zz 
O22°S 


LOE UZ 
68'S 

PIO'SIL 
816'9Z 


Jee ssl 
9ZS°Sb 
1ZZ7°90T 
£5122 


960°ZS 
€8s‘Z1 


099°8Sb 
Te6‘Oll 


‘soul fp 
INdy" 
"soul > 
[dy"* 


"***O) Jaey AA UOysearer 
*U19jS9M .Q YWWIS WO0F 





0L9°96E°7 
6se'f0r 
Zes‘99L 
£86'9Z 


180°082°2 
£SZ'60v 
z00'¢9T 
b6S‘0E 


€88°206'£ 
L£7£°799 
662262 
£28°¢9 


£2892 
sro'eos 
priste 
9Sb°69 


SeoMmiOoOnne 
aes 
One 


oO 
© 


268° L223 
1Z6'rbO'7 
Zes'rss 
© Ob 


6Le 


9£6'8E8'h 
27" b30'L 
828° S67 
828°29 


982° EF1 
Ip’ Zé 
90¢'8 
£60°% 


C86 8tZ'1 
82£2°7Sb 
OS6°SET 
c6l'9e 


b8r'Ors'T 
II L°99b 
£2268 
Zee zz 


s9r't07 fl 
696° ZF8'Z 
166'698 
££2°602 


OF6'£9b'b 
ZEL‘O8Z 
£60°SZ 
soe's 


$82°6S7'Z 
9S7°SeZ'T 
9S0°618 
£6¢'L61 


9rl 


‘SOU f+ 
Idy*- 
“SOU > 
[lidy ‘ayneyy o1197, Y “deueipuy 


"se" *3SB0 JSEY epls0OLy 


‘ay[tAsueay 





Sbz‘Oll 
bS6°78 
929° £0I— 
é¢t3°Sc— 


896'r0L 
$7888 
Z19°S6-— 
$90°9I— 


SI9°6ri 
SSL‘Oll 
IS8°Zz 
6r6'ST 


Z209°99Z 
TOL 6f 1 
L£oS'th 
16S‘ol 


TONS 


wnon 
DANK 


610°6b 
cSe‘el 
109° 
97f"b 


60£°F08 
16r‘96L 
OOL68c 
bre’OZ 


z7Z0°Z1 
£6S‘P 
gey*s 


bat 4 
cZ¢ I 


ZS8"S7Z 9E1°L0Z 
90L 8b 
bse'eo 
Los*st 


t16'69S'1 
839° 297 
O8r'ZL¢ 
9Z8°¢e1 


19S"£02 


€Ss69t't 
Zs9°Soe 
889°SIT 
£99°Z 


set 
Sel 
SP 
SP 


‘soul {+ 
Judy‘ ‘ussjsoq, QB euueyonbsng “A “N 
‘SOW p 


fludy"******ys0X MON ® Aasiaf Mon 





L62°SLP 


6S0'rZE'T 


Ies'ece 
cv9' TOL 
2291222 
pSp'etl't 


$Z9°cr9'L 
LEL‘OSr 


L7L‘6br'Z 


959°SL6 


8h7'868'T 
Zi0°r1Ls 

SLOF1L6'¢ 
8s80Ore'l 


esse 
98Z'8bL 

OL LEZ°8z 
Tez*z0s‘Z 


828°S9T 
soe’er 
S89°9RL'T 
e7S*t le 


88S'°8ZS'T 
999°C6E 
S£9'¥86'el 
00L*92t'e 


£39°96 
ZOL' eZ 
19°26S 
P60'srl 


ZZ9' fsb 
128621 
OSP'S68'e 
860'6S0'T 


otc OSL'b 
£03°292'T 
SPI'sg9'Ze 
SIE*Zb3'8 


$99°002 
7£6 6b 
P09'SSZ‘¢ 
809°¢S6 


O8>'88I"r 
SIZ‘ sit't 
Lez 8£0'9Z 
SOS*EZI°Z 


692 
692 
£S0°2 
£$0°2 


*sOUl fp 
a er a eer sees eee ee y oseoIyy 
“SOUL p 


anand ad atts ails Sioa! > A ay 





766°299'T 
SeZ Sse 
St3°66L 
789'E7 


8SZ LP3'T 
Cyl Lor 
SS6°9EL 
a WA 


9SZ°0vS'Z 
1z8°cs9 
£76'601 
0122 


(00'UZ6'°Z 
079° LbZ 
OSO‘8rl 
ESL UE 


839°8Z9°S 
£10°09r'T 
£18°2z9 
£69 OrT 


929°LZ1 
8rB'Sbh 
felt 
SE's 


6F6'S£6'7Z 
€S88'o7Z 
S9S"bLe 
OLS°19 


b7s'bs 
Seoel 
S22'9I 
OtlL + 


L£S2L£°9L9 

e8Z°71Z 
s98'rs 

7L6'8E SiZ° Lz 


BSY'B6S'8 
££9 07'S 
£98024 
6rs"OZI 


vz 

ol 
g0s‘es 
828'7 


66£°0b8"*Z 
IL9°r10'Z 
8£3' £69 
£LO'est 


6Sb 
6S 


8ZT 


‘soul p 
[ldy* socccooecoonsaised @ yor ‘ulsq 
"soul p 
dy" "sss toytoeg 3B Badraury ‘yining 





9L¢°766— 
978° LbZ 
zee*eIS— 
UPl‘9e 


6yL'ZZL'I— OSE*OrLZ I— £65°6ES°I— 


922'6¢S— 
¢ss*0SL— 
119°0¢Z— 


£20’ 6eS— 
9IL°9SL— 
8£2'98Z— 


cle 7Sb— 
£04 0LL— 
929° £27— 


rer’ elo'? 
ZON'9LS 
I96°I ZIT 
6£0 LO¢e 


760°68 
ZS8°7Z 
ccr'sZ 
8ZU'8I 


ZL9°E9S 890°ZL 
Siz Orl 0L6'Z 
£9LrOr Zz'°s 

OLS'065 £09'T 


91S*r6Z 
tk rad 
062°t 

sz" OL 


S80°Zs 
58S°6 


[S3°elp 


£09°22 


SZS*b6E 
86S‘ EOL 
670°SZE 
£1s‘09 


“SOW > 
Iady"******wsaq ON FY oqesstyy ‘yaNING 
“SOUL > 
[ludy* se eeeteeeee ‘Bury uvlyT y yng 





$09°9ZI'T 
Le9'16z 
$96°11Z 
[Z1'b6 


67 6be'l 

O9b'°LZE 
062°6Z 

ps9" se 


v0S°Z 


POS*Ef9o'L 
bey"6ZE 
8h rel 
9817S 


P8l9b3'Z 
S6S‘TbZ 
6£8°269 
ZOU ZT 


freee 
LEZ'9b 
89r'bT 
999° 


6£2°7LT £L£2' bb 
88b T7E 690°EL 
60S °99b 
Irs‘OLT 


0 3 628 


06£‘S8E"r 
Z1S°960'T 


‘soul fp 
Jiudy~ 
“SOUL p 
eae llth athlete [euraiisa jy 310139(] 


‘se*****yojUOIT BY Opraoy ‘jWosjeq 





og7°Z8t 
£0Z°SI— 
soe*es 
1pS*6 


716 ££8 
Sib ist 
60¢°0£— 
10c— 


16 °LZ 
883' P07 
86¢°0L 
890°OL 


06> S08 
cos’ 16t 
b6r'Z9b 
cSO‘6lT 


292" OCP 


SPS FEL 
OFT’ 
97S°SST 
Z20'(ib 


FOPPEl’T 
L69'9ot 
Z68°CLY 
090671 


$88°S6 
029°9Z 


SeS*Z1Z'T 


sZe 


“SOU > 
[ady"******aury es04g opeo], F wW0I79q 
“soul > 
Jiady*scccee sec ss* *seuIpEy XN 310139q 





oor‘ ov 


+63°Z11 
P£6'rl 
II1‘998'T 
S8Z‘Olr 


221801 


8Zl cel 


S86'beS 


It 9tol 
£06°757 

FOC HLE'L 
Zts‘zZs I 


622°2Z 
606°9 
LOL‘SvE 
tre'Z8 


6£6°1TE 
099°22 
£9S‘8S0°E 
ZOs’seZ 


S61'EIZ 
IZS‘bs 


907° LEE 
28366 
09Z7'876'T 
ZZ3°6Lb 


OfS*SZT'l 
6638°Z1¢ 

L£7¢ 0186 
Lov’ L6e°Z 


88f'r66 
890°29Z 
£>Z‘628'Z 
9b0'883'T 


$Sz 
SS$Z 
OSs‘z 
9SS'Z 


“soul p 
, peiatiaiedaieiiataiiaainadt wes y Jaaua(y 
‘sou fp 
[lady****"ut93s9M SpuLIN ory YH s19AUaCT 





vIZ'Pl6'¢s 
ZOv*229'T 
801‘909°T 
ose‘e90'L 


vZE‘Sb0'r 
686°222‘T 
SrO'tee’T 
9r8‘0r0'T 


868 ZIT 9 
$£9°£87'7 
I8l*6s6'T 
ose‘ Ist‘ 


$00‘°229'61 
66$°002'S 
0Z1°7Z8°01 
969'7Z8'°7Z 


ZO¥'10Z 


Z0S‘092‘OT 
92b°072°Z 
16Z°¢96'> 
091°962'T 


66£°S8Pr 
LLL°02T 
PSI'v6l 
YZb Or 


b7e's9z's 
OcP'3Sb'L 
ELL‘Ore'e 
To9'Z16 


OLr 07'S 

oes oee 
zeesy'L 
610" RAE 


£06°6E2°SZ 
t Le'psr's £ 


9b0't Lae 


bZb'9Z0'b 
¥20°866 
£10°ZR0'T 
886°9SZ 


Tpb's9p‘'st 
6726'SE9°S 
880°Z86‘0I 
pSl‘e6r'e 


766 
765 
188 
Iss 


“SOU p 
[dy ‘‘usajsayy, Q vuuemeyowy ‘sienepg 
‘soul > 
[udy* ee *uospnyy y JIBMETIG 





89Pr'SI 
Itt 
16z‘EIt 
898°9T 


8£9°98 
8L£Z‘v1 
9L2°61 
Szz'be 


Sor‘'z 
Z82‘9L 
62L2‘1Z 
LZl‘br 


0872 27S 
bz9' fZI 
LS¢°922 
£Z6'8S 


L£19°0&Z YZ eT 
bOS*TS Ite’€ 
L£68°TZT oF 


LR9°0L 
PZ0°LZ1 
LSb're 
926'°9 


612 121 
crore 
992°39 
8z9°S1 


S8yv°S519 
90661 


£92°L6 
900°1Z 
660°72 
1Z6°Z1 


ZCS'f8h 
zes'Orl 
+60°SOb 
zOe'Z£Z 


£91 
Z91 
12Z 
[Zé 


‘soul 
[lady sss t tts sattausesy YY snquinjog 
“soul p 


pady" 


ADEA _BIYOTM, 





012°826 
vos‘sel 
Zzv‘ele 
ose‘ 


£Z1'196 
s9e‘b0z 
SPY str 
S3‘9ST 


£95°S26 
088°602 
TEl'vls 
or Z‘roL 


£29917 
696'02Z 
$02°692 
080‘87Z 


LZ08°¢9>'Z 
£6r°r09 
#z3°Sol’e 
61e‘Ts 


Z9r'U9 
Sr2‘st 
6L0°SS 
a) ara 


7Z8 LIZ 
L8b'£8z 
Te9‘9gP'T 
P8e"1se 


9bS"S69 
c6Z‘Sét 
720‘ be6 
688 °SZ7e 


BSz'c08 
S6'ts 
UbG LE 
é£ze‘ZUl 


FSP osy's 
Z9b‘SZ8 
5ZS°SZL8"s 
667086 


£££°929 
06S"PZT 
100°EZp 
Size 


b0L°C92'7 


16 
16+ 
9S0'T 
9S0'I 


‘SOW fp 
[Mdy*r'* AUD JoAUagG FY yWoM 3y 
‘SOW fp 


[dy ttt ttt ss susagnog yg eprs0joD 





L20°Evt't 
€vl'6E7Z 
6S1°9S 
9¢3°7— 


6L5°ObZ 
bys'bZt 
O@7°Z1 
099'8T 


Z8Z‘PSt't 
Z6E'bE7Z 
£9l'eh 
0z27°9I— 


829°086 

Leo'vez 
$99 8bZ 
Iez*se 


£O0' rel 1 
S98'elF 
871262 
Z0f'7te 


b67°9SS 
671 8ZI 
99£°fb9 
£OL°2ST 


92¢°16 
£26°2Z 
£19°e9 
LZi'st 


O72°822Z 
OS2‘Z 
OF Z'Ore 
129‘08 


Z96'ThZ 
168°99 
+66°9s1 
O00 bs 


I89'e2Z°Z 
SIS*8t9 
£6Z‘Ors'T 
RLO'SZ 


£Z6'SOT 
L06°6Z 
OZL1‘S6 
102°£2 


1Zv'09S'Z 
Z2£S°609 
1Z6°6bE‘T 
gootes 


60£ 
60¢ 
Zee 
Lee 


‘som > 
| atta peospey preyyoury:) 
“soul p 


[lady *"ui93s9 BY syodeuetpuy ‘yeauioury 





8£7°688 
9729'S 
19z‘1ze 
7L1'6 


T¢S'€76 
969° 222 
96¢‘78Z 
LOz*bz 


ZST°60Z 
L9z‘EL1 
6S£°10Z 
£4s— 


cez‘ese'l 
069°ztE 
Lee'vse 
C87‘tr 


t£e's96'9 
980°969'T 
29ST 


é6¢°SOE 
$88°8Z 
£18" +9 
$Z0°9T 


1f8's08'¢ 
026 806 
er tes 
T£9°66I 


6b2'OrT 
T8u're 
Oro'SZ 
98881 


oso'seo'l 
661°CZ 
980°20¢ 


682°16 


Z9OZEO'T 

VZL‘68Z 
2°6L2 

OS 2°05 


69S" TSe's 
9LL’SE0'°T 
1S6°125'T 
L9UTSb 


968°619'T 
£S9°ZE 
1£8'862 
$9S°99 


LZEZ‘vIl'9 


Ib3'T 
Trs'T 
BSP 
8Sr 


‘sou > 
Iudy "eye, FY “uupy ‘neg 
“SOU p 


Hady"'* "31D BR purjsy 904 ‘o8eo1y49 


4S “oD 





8ZS*Z19°¢ 
292°SS9 
£0%'S96 
9£S‘91Z 


SI9°COe'b 
PBI‘ Zes 
TZb*v9S 
682‘9Z1 


806'8r8'Z 
O8S°ESP 
BSZ‘PLO'T 
L£SL°6£Z 


9£0°229°9 
9Zz‘oer'T 
pSe'OeZ 


c09‘991 £°69 


SZ0'sre'ze 
ZZS‘Z81‘8 
999,260't 
Ob6'Z8E 


16S‘Z12't 
JELTZE 
6S9'ZZ 
6£1'0Z 


1Z49°229'ST 
ZS6'ES8'¢ 
+18°068 
Z6L‘bIZ | 


£16°276 
220822 
Zbr'e 
CRs 


SLE°6E¢"6 
zor’ ve r A 
906°90€ 
$99°L8 


£66'126'b 
955008 
St8 SIZ 
$9b°S9 


PLI'0c0'6E 
8rs8*Z19°6 
OZ0'E2e°7 
Sbs‘6rs 


6r0'ZE2'L 
£68'8S¢'T 


zor" eo 82 
2£2°6S6'9 


ee eeeee 


£9S°Z 
£9S°Z 
ol 
61 


“soll 
Iudy****‘oytorg Y pursy yoy ‘oes 
"soul > 


Jady'stttts sss eueipuy YY Jaa vBeorqD 





seZ‘eg— 

1z78°7z7— 

z02‘992°E 
e06‘bS$ 


0z0‘SI— 
12z‘st-— 
19¢'866'b 
EZ PLL$ 


808° IZ— 
91Z°S7— 
061°SZ9°¢ 
691 ‘Shes 


18Z‘s— 
£¢0'cI— 
zSg 0108 
0z9*e7s‘T$ 


T'2z0r 
Z'0zt 
9°€3 
$28 


6ZS‘b8z 
199‘'TZ 
v6S°188‘0r, 

2£22°602‘01S 


OPl‘6Z 
£10°Z 
9f7‘09E'T 
ZO8‘ores 


180‘StT 
Zsi‘ze 
Ofer Zrr‘6l 
oro'eeZ‘*r$ 


S8P'e 
£29 
690° 


716 
leb*SZ7z$ 


€L£c°CS 
Sa8s’or 
bbe°716" Zl 
66r'802'E$ 


Zes‘ts 
6>7‘9I 
L1Z°6+0'9 
99L‘IPI‘Z 


BrL‘RL 
879°ES 
Obr'Z68'8b 
LZee‘rez zis 


61e 

062‘8 
£8E‘ZI1'9 
p8Z‘ssr'T$ 


602‘S1Z 
098‘br 
16v622°ZE 
L8v‘ISb‘6$ 


SIZ 
Siz 
z0z‘TI 
£6I'Tl 


*s0ul 
[dy 
“soul > 

[Hdy*** "neg 


"eee" *"StOT IG ® vlz0aq ‘oFeoy>y 


‘IS PF soynempryy ‘osesy 





*SZ61 
‘syuar 


19338 JN 


*syua1 
Jaqje PN 


*(SSO] 10) 
awiosut 
Buntiedg 


*uor}e1ado 


*orjzes 
Aemprer Burjeisdo 
wos} 


PN 


‘TeIOL 


*[easuen 


*uotje10d 


*‘Oyes 
-SUBLY, 





aqannil 


NO)D—9Z61 


*yuaw 
-dinby 


*soinjoni3s 
pure sen 


jo soueuajurepy— 


i 





dxo Zurjei9do 


uvax 


UVGNAZIV) 40 SHINO]Y wnog 


any 


(‘osrur ‘our) 
1210, 


“laBuasseg 


SUE ICES: | 


U———-sanuaaai 8unje1adQ—— 
aSeotw aiesay 


Tiuay 40 


SAVMTIVa AO SASNEdXA UNV SANNAATY 


HINO] 


“poised 
Suiinp 
pe}¥sedo 


pros jo suey 











199621 


9906'S 


















































































































































+4 AF. tp? SYS ts é¢Z'olt £°£6 68r'Sle't Z1o°zZi Z9z 19'S ssl'erl 9steor't TA ae 4 24 9eL9C9't L££9°C0P 12£2'S96'¢ 4eS ~ ‘som fF 
r=) fpe'lee B2O'96I—_ 16 ‘PZ I 12°01 Z°601 P9LSreL = E16°Zb O3Z'8zs oZr'es ctr Le 2L7°69% Lars £95'98 609'F86 £z79°L [dy SIne'L IS YP spodeouuryy 
S 608025 POE" Ley 226605 06S°£2S £°2s BS8°98Z 1Ze°eZ 9rZ LSE 6rE*SZ B98'9rl SOL PBI sie FOE L OTP'Sel OFE*SBL TL = Pye sous , 
; Z£18°8tt sos‘sel ZiZ‘sst L°6s 226° F727 681°6I SLb'b6 866'S 000'Ob UZF'S9 6. 9 Ost £rZ'OL Zes'ore $9¢ DO re ae AMPA PURIPIAK 
N 8SE‘6b6 o9r‘ess 298°676 O8I‘ZSe'T 0°08 p9u'0cr'S evl*Zé6l Se‘6z8'Z s0Z‘Is Ire‘Sze*t Oss'rlos oce’ zzz 660°F9Z 16°8S6' 2 soul } 
> 964‘681 609°€81 $60°b1Z 6LZ°91E Z'18 $60'28C'l $8B°RP £69'bb9 ZSe‘bl ses‘oze 889° 4 : yi or hy oo At reestr't ter : [ady* re teeeeeeees ‘e+ WeaQUegQ suey 
S free S9p'ELZ = 6 SR" POE Z6c‘06E £°04 88x'226 = SHS TF S68'bZe —s-PSE“8Z Sz9'usl 69I'Zbc «OBITS IEE §=—889FOT ~=—=s-B909FO'L §=661 «= “SOM tb / ; 
5 . £99°21 £9Ol'st S06‘UE 6°88 8LB°LbZ 682°0I OTOL b09'Z OOr'es $L6'bL ¢82's2Z 829°eS 8br' 60 esl [dy *sino'] 3S BY uossapusy{ ‘a[[iAsino’] 
on] ‘ ot ‘ ‘ . ‘ 7 ‘ . . 
Teeccic § 6SO8StCS levees Iss 5) LZ6‘bbs'Z€ ZL9'OOI'T  960'SZS‘ZE 9zB'Z10'L  sze‘S¥O'TL Lur‘089'.9 sxzz‘ozr'sr pOs‘soe'z zeeterr’se BeO'g ‘som + 
49; A 8 OR 4 a a 208 POS £0C6 £89 LOE Zepbel'y Z9E'shZ OSE'SOL'T G60'F9ZI GLI'STH IT 61Z'9B9l  Zz0're0'6 §=seo's Idyr ‘oe OLAYSeN 3B OpIIAsIMO™y 
ZLb'b- = 88S‘ZI— ween. $95.37 on toy 66t S$2 v2 L0b 91z 6S2"rl £os"e9 7SO'I8 SZ6'Stb cee'e7 IZ¢°00r 902 "SOUL p 
SOL'zZI b°88 br9'Z6 ggs‘s 16S‘8 £872‘ Ose*sT UZr'6l orZ’ rol Sts'b LE1'S6 902 IMdy*xo] Jo ‘oD ‘AtN F ‘AY vueysinoy 
£$S°68 ZSS‘r6I— ZISs‘09— L91‘8z b°L6 909'SZ0°L SZeTb 66E'b7S“ 69S‘St £39'0€2 ‘ose “£2°10L' ‘39 , cS 
OF - $. : 9"eL f : £89°0£Z 468'0S2 fZZ°1OL'L 80°89 1bZ°996 Lee sol ' 
et $80'6S 6289¢— == BEL’ — 8 tot bser9z = ESZ'OL O8r'9ZI —- 806'ZI 9209S £79'S9 91z097 ~—s T1Z‘9L 6ic'9ee = LEE dst OED “AEN BY “AY BUBSINOT 
(echo. ose” tov ive 006 18? 9°$9 SUT 06 OUT <b f1Z'36E LZL‘Sb coe‘ le 728°861 SOU'zOI'L = £27°92 QINz6z'l zoe = “SOW »& 
995°08 £9£°96 £86'0€T 69 SSe*Lez O19'ZI 009°001 £lo‘O1 $8c'8S P9L'Or T1e*Z9¢ $69°Z1 se2'see ZoriCIdy’’ ccc smUEsy BF BUSS NOT 
Lép'9LZ's s6s's8z'c OFs'ses'c 79Z'roe's °28 Iss‘9ee'sl ber'srs fre TLO'OL £Z9'TG gf It's “eco'z ele‘Les'zz 9082 ‘P08 “g¢* rut 
f86'rOE'T 6r9'OOS*L OL96S9'T 978'PZ0'Z 8°69 OZUZR2't = LZ“ T eT 6ELERS'C. 109‘sel reste'l L8L'886 : OFE'198°9. settee © OFS Zbe's cord, pady'* Peeteeee eee eeenn ees Aaye a ysrya’| 
seetet 96h b2e £8877 bSS‘E8Z, 162 L6L'¢20°L 2£S°29 rl0‘l6b 2£0°0Z TPL est lO6'zPl reeece’t Gort. +514 Rs a or A See 
€Slest 69'S L£L3°8Z2‘T Lb9 90¢°9LE S8Z°ST 66°°8ET b75's cro'sol £2S°0S ERT‘68b 6fe'l OSZL8t ol@ = tadyro MON PY Ysrya"] 
$$Z‘971 vIs*sor 1Z1*s9z IZS‘bze 6°29 897°S89 ZE9°ZS 982 LOb LLL‘L Po t~ 7 ‘ , 4 g 
, ‘ a : ‘L c ; Z I¢z‘rz1 4 re 88 682°600'l 1266 L6£° 88 Te su 
aeti— ‘wite~ fre pF Tet cevaee |. Geatt ber tor = 13°F OLS‘0t LL'2e L9L's22 —UT6'I $67'79C 96s Mae ospagy 2 qBIYa") 
i ~ 4am 88" — g — t tz f zz zZ‘902 seen SSi'IZ 69" Sb 668'0Zf seeeeee sere eee el "soul p 
8ZI'TL 1£6'S £9¢'L— 200°I— Z101 cse'78 £021 98S‘0S eet e2y'sl 062*F1 Ose’ 18 prs cepa yy el ad tai ree PRuyaNIa, 94" 
ZOUSTI—  LOr‘Z9I— sesttI-— z09's6— 9°2EI Sr O8E 67861 [£9°Sbi £90" ZL‘ 9S2' ObE*L8T 77s* ‘OSZ { soa! 
098 *b— £67°0— LE 9°98 8ZZ‘tz— ss 9 9EI 909°88 S68't exert $b iss'ez az'sc. Nato. S0F's. T00°9s. O9L  eklys sss sduymadysy  sopadng oer 
UdISUIJND AEP OE payt "soul f+ 
uotsuayxo Aep (¢ pozuRtry talline ‘essay NY BuLDyLTyYg sesuvy 
+90° eee SSb‘98Z 98b*POt BSS‘°fLp bIs LZU‘Ov $Z0'uLz ZLZ' bz oe '78 ae s ; 
a : : oc ‘78 LYG‘EL Lon‘ Ib 961°S98 18 “sow 
63] 0802 . 04>'68 | eee clr 89b'6ZT ors v97 II 809'99 Tbs O2z'22 ére'e9e rao oes tee 1g lady © Settee yNws ‘4 Y vueyaexay 
oO a de 996'0r T = F98'LO9'L = bER' EEO'Z 6°99 66£'6uUr 9b L96'L = 996‘ RSI t52°829 I8z‘Zrl'9 = L8E"09F B8Z°ZIL'S = BL b on: 
< 86 OFZ Or9'LZe 869°2Z% 602°08S $°99 $62°9Z 87f'66% 682°1S L£ov'Z91 ble 28s" I eps‘ttt BPOOLE'T FBZ dy: cae ie usayNog Ay) sesuLy 
959'00Z £0v'ze £e¢'2 ée¢'O1z £°08 Zvl'8z ‘eee ‘6¢ ZV'w1z Z19°RS S ‘s 
» oI¥'se _ kb8 Orrer OfF‘OS 23 4% saree 9b L' 62 at Shy c19'8s6 s9F aety nes, jo waug F “sayy *A4K) “uLy 
< th 4 ps + A a 19$'8¢— y601 SST'8Z LOL*F£7Z 61Z‘6E 1 SOS*Z2t cle “SUS : 
= svL‘Ol 8901 Ort 6S £$6°9 180°89 iO‘lb BL2°EF1 cle. Ady dG FY Copa, *4H) SesuLy 
rl sepp‘ezz6 = 19S‘zsb'6 = e90'PSs" S‘8z9'¢ S6S‘1Z7'S 
4 t $6 10S 8Z9'¢1 6°92 C6s‘IZ7 ce sSez‘’sos'l oro’ezeIz Sst ZR Z 960" "ec O7¢'°7b6* c7*c “soul 
—_ ane AAA A4ee “3 fc OF0 Ect Ic SLe LLN'Z 60°006°8S f'7h6 be S79 b 
< 801 szs'l 6Sf S68'T Sze'e96'T SZP'S88 8°62 ZE6‘SLELL Z61'90F Of [°96I°S y 266'SLL'Z 298" 19r"+ £69°8Z9'OI t$7°9 [lady **ysodey ~peuiquio) jrajus.) stout] 
Py AS 1 aS hh 1 782 OS6°210°9 S88bIZ  — 090°SEn'z PIZLeeL «6 OLS*FOFI S00" crl6tl'9 §6Le"1 “sow F 
6£2°81Z $Z9°9L L0e*681 PSZ°1Ie t'78 UIS'rSt'l Tpg°gs £9r'TIZ 6161S £60‘Z1¢ p9Z‘Sol'l Sors6et 6Zs°T dy ‘SILA Mdissisetfy PY VZV A 
668°ZS8°£ OFS‘O8S'S 6IP'6zZb'S OPP ISGOII Z°9Z spy‘esz'6e LeS‘OSe’l  986'Z8E‘SI SOT 1S IRTT (£62 8f FZeh “sul 
69£1909'T = P89'BLL*T —HZO'RLL'T «LLZI'#LS°% 64 Zzb' 1266 ISS‘6bE 199° b8+'> eoss6r'ct OFF 08" H 8° 06. +8" dy" fvnenves oes penquacy sHOUNy| 
962 C98 626 £96 961 616 Sol oye I 0'"L SOS‘9ZE*b  Lzz°sor Z9°9I8'T oF0" 699 roo’ e69's 197°ZSZ ere soul + 
ZS7°192 1Z0°08 02° £12 £0628 OLL Ozs*eOl't LIE‘Or ESs'Stb 602161 L£se-7rr'l «esses see 20 Judy’: Kajje A Suppo 
1ES‘80r LOP‘eSb 982Z‘I Lb 69°89 16°88 R9Z'FLS +0°SZ ge s 
a ‘ ISo L k Z Z+0°S7¢ 092 9Z1 68t'res'l 99r soul f+ 
20°82 ors 3tf— eze'esc 738'0S 1 OT 1 At: oet'eos fy She 82 Z90'FSt 99%  t[§dy’*’’’: “*UsPYION Y MGW “HIM 
‘ ‘ =taas rR A ‘ 28 O¢ st s9s VEN RYIZ lth’Zi9 897°f61 £Z6'rso'r = LOE ‘soul > 
79L Sb 6f2Z9I—  I8c'ssi—  Ftz0'SZI [ttl L£LZ°6E¢+ £69°Z LSo*stl +Ey'69. LZx"r1Z SL0'ft OZI'ZE2 L0¢ [dy pues; digg ¥ Ji) 
££2°29 b86'SIT 8£9°6I1 612 OPT‘ LOF cso‘cl ‘ ‘ sss‘z ¢ c00'zE ‘10s 7 “S01 
96S°E1 1Ze‘st £ZZ‘ZI 62 85°80 abs OS9'sy. pare 068° 22 ia2'9E1 2006 ze'z21 Ee lady Messeees UsaIsaAy Y ACY Weeds) 
coe'bit'e  ooe’sze’s ovr‘sor's 0°62 OLS TE LISTL 92°0SZ" SLR'6SE'S  OSE'LED" ye ++ > me ++ 7 2 a 
LFt , 2 4 ee +787z LIE 128 IL> OST II 628° 686 S$ 6fé6 Lert “pZ8°8c «SOS OS's COP'LIZ ZZ 1278 ‘sou + 
£869 ¢ 2 mee ‘ 
cz ‘ 6S1 669 99T 16S t'°e3 US t'Zs1°9 £46 LIZ Liz 8022 Zto'7es' I ool Teel Te ORs €LI‘'S06'S an meet torers UsIYION yeds4) 
cer'ese 26102 BSL°bZZ 9°99 9a ser £99'09 £65 £93" Ate . 
00°F8 9e°90T +06'Sol 9°99 z7S¢ 26f £08'SI 6so'1ee corse 126° seth, Cos At ndy "99 nea 4 uaae MBIT) *°9 9G 
resizer = ese'sce at B'609 Gt OSS" 9 ape tt Py oars - a." poh: 
629°2L ate A+ > “93 5 } 106 91 Leo rit Le L vz9 fl wero"! 6> soul > 
7 OL £87'$6 8SU0'RZ oes £OZ°9S1 uTO't 762°S6 Sus'9z f £SO'REZ 6S judy ‘A], “4t) Speuey FY eq “2G. 
LZ 5 69¢— 5% pal fPS'ss z£3 +Z0°Z$ tro l8b b80°20Z 991 
Le Guests BeU‘ezz"t ote Bike Bote; Bebe rere, 98k usimey “aS B snuEpY 
a 4, a 970 o. StU Occ ere L 6 Z88 O1f 2 Sis ct “| 4 r0Z°97E°S Lee 
19801 I$ f1z‘Zez$ ss US I ‘SzE$ $162 ests bel £6$°09$ 061° 109$ 980'9L$ $ OOS‘ESIS ZIZ‘ZIPI$ Lee iIMdy usayseAQy YUNsY, pues) 
“SZ6I “sjuaz *( S80] 40) “‘uorjes3do *o1je1 *"Te12u2 ° ° ° , a ‘Os , . *3u8 "De 
“sjuar : 1238 PN aumoout Atupres BZuyjeisdo ne 3 _— éuaz ‘pur eM ' rae a. ee ~ re ptos jo awey 
491Z8 ON Suyeisdg eg —30 sourusjuey—” = —sanuaaas SunjviadQ———’_ po} 81 9d0 
ai PN a ——_——sssuadxa SurjeiadoO oases saBeisay 
a 
© 1ZANILINO )—OZ6l BVAR AVGNATIV,) 40 SHINOPE WAG GANV Titdy AO HINO 


SAVM'TIVaA dO SHSNAdXa UNV SHNNAAAA 





v10'st— Lvz'sp ZL0°9Z 267 0b2 c°L8 S8Z679L = 999°%L 978°S18 $6$°22 927'E7E 100°96¢ 980°0Z8°T  969°T9S Ive‘Zet't  ss8t ‘soul > 

























































































09P'8 1og‘'s€ = gIS'8r LrS'68 y's L£S*¢er [£0°6L 6¢0°S0Z c9v'9 Ze0'ss 800°601 BIL*bIs 992‘ 6b 196‘ELE f6p  Jdyrrr stress ype UsazsemyzI0N 
an ZSS'EZe°s ZrS'sO9'r  OS6'900°S  O29'8S9"s 0°08 b8riss‘ZZ 9LS°L86 S9BZ8r‘Ol P9L‘Ers BOU'EZ8*S CZLIBI'h FSl'OPZ'8Z SOP*Z9S‘€ TOL‘SZz‘7z 7ZB9'9 ‘sou fF 
Ne) L16°E22 O96'Oze*I  Szs*sss 186'0SS‘T 2°62 O9l'806°'S  SSSEez SIL‘6ss‘2 7Z389°ZSz 930°USh*E 96L'9Zel IFLosr*Z  +98'bz8 bP6'866'S 739°9 Jdyrc** ss st oyloeg = Us9yII0N 
_ vLe‘ZLp 9£6°L25 OL bel 977° L£6 £02 L£es'197'% =: uZ6 OTT 910°90Z TL OSb‘l6 bOE'E8b 818°Z0r ELVO6T'e  2Sh'¥9Z €61'79Z'Z =I SH6 “SOW fb 
£Z48°811 669°Z21 £09672, 9Zb°8LZ 2°89 t77-T1Y b0L"8Z OR ISS 8r9'ez Siv‘zrl O19 ELI 0S9°068 898'99 LOr’82Z 1€6 0 dyer sc scree s es urayynog y4JozION 
gsz‘ecs‘Z OSS'ZLO‘IT 269°108°6 x9S*sos°zI ss £9 Osi*Zss‘7Z pPS'8E9 0£8°Sb9°6 SZ8°6Zb €ir'9v0'L L98'B8Z‘r PpSZsue’se Te9.eRe’Z BIP9Z9°IE Ibz‘'Z ‘Sou p 
TOVSes't 61f'vi9'S [El'9ie’'e CZbZ*Zy90'r b'r9 R68'Srs Ss  Elr'O9l 190°24Z7 2 _S9L*Z01 baefol't  94Z°ETZ't Ory's19'8 — 892‘009_ OL9°89°L Tree Pedy aysaqy  HpOJION 
Z00°fII—  929°00I— £00°02 4¥L°0LZ 8°16 os9 co's 999°6ET S9l'Zs9T e6s°e9 ffs pel Esl ese 462 oes TLoL‘ege eSZete'e 69S ‘soul 
SIs8°OOL Lez edi £60° £7 612787 BsZ L90'F 88 £S6°¢¢ 206° 1Lr $86°ST OPL eZ [88°9LI 9sr°sOl'l b9b'86 bSZ 688 69S [hdy***‘usaysoqy FY O1eyUG *yIOX MIN 
lv7'Szp £22°0ZE 000°£0r 000" ges $"se LES*Lee 0Sz°9 8SS°20Z =o 8ES*sr LiZ’s8 LSS°206 cb ata 683'F8Z 0Z ‘soul 
£91'68 ¥Ss‘88 09£ 86 og: ‘9eT Pst psi'ss Lov‘t 98r'eS even te £ez‘el J6£°9L vLs‘izz eth a has I£Z°881 0Z dy" "sss" *Buyoauusyy 410K MON 
Z28°SZS 8Z26°SZE vZ8°0SS £872°8S$9 O'1Z p9rsI9L vZ1'99 £83 682 9¢L°9Z Ler v9e STZ RYE Ic2*eZe°7 = L691 £16782 67 ‘SOUL > 
ple*szt 162°OST SOL'SOZ IZS‘1£Z 6'£9 $68" 6ut e2Z°91 6£9°961 686'°9 Or1'S6 but 'r6 oor [r9 Ozr‘e 698°029 642 Tadyrccccc sess *puesugq MAN [esjVeD 
£16989 Brs'8t6'9 ESZIS3'S PvE THIOL o'bZ RB6O'90LTE SBL'O6I'T 9EP°ZSS‘°ST $22°S6Z ESZ'beO'G = LR*6PG'b = 7TO"wHE*TE LIB'OESST BOL*ZES*IZ IGT ‘som 
bes‘zso'? ss ZSZ‘Zie't EBS *ZSB'T S15" b67'E B02 ch9 066'LZ _S88°E0F O026°99Z°S ZE9°LL Sou'ere’Z  eclozel LSS'sSz‘Il OS pPO'r OFL'S68'S SI6OL [Wady****psoyzsexy HY usaeyY MON “XA 'N 
zos‘zZe'€ S60°I9b*S IZ rrO'r O87 1S0'S GIL 9.997621 F19°Te9 Olg’sre'9 9E9' ESF SoZ tore = Sbs'zs0'S §=—: 900" ZZ6°LZIT = Z60°9TS ZES‘OL8°9L 169 ‘seu p 
[SL'062Z 611126 SvO'I90'L 9uP'ZIE'T Zé ; 888191 B8rO°89S‘T SiZ°stt LIL‘998 cLS°SZS B66'SSS*b —ORE*FT Cle*r9‘b 169 dy" **smoy 3g BY OBeoyD ‘y40K MON 
cZe7'viz‘s §8=—sZe'le6'c 16Z'Ozel  se6'0sd'? Z's Cs"RO8 $60°61£ 9IL‘99S*€ F30°00T Bolzere eee'Spe'l 16r6I6‘OL ZIzZ‘9K6 $68°96S'6 £2 ‘SOU fp 
£82°902 878'619 208° £22 ££S°66£ $'t8 267’ bs I 6£6'98 Ssp‘9es LSL‘8Z 694 ¢68 ful Lee S9s'f8S'F SPL‘ LEZ L6z'fb7'7Z —_—«ETZ Idy"*ts ts ang aye T R Yysangsytg 
O£0°Z2S°9 «= 6BE*bHE’Z §=9BS°ZSL°L = 6008726 £°89 C2i'766°07 SSB9ILL 6Z1°2ILOL Iel'bst BLO'OIL'9 = HEB'BBS'T = HLT'OTL'OE LOO TBE'9 § B860'6PEIZ IZ “som fp 
899° Z6Z‘T PvLZ0°EE6'L L82°02Z0'C LSI h8s‘z $°£9 Sti'zoe's  ssé'Llz brrl0s'z s16°Z0l E7719 200" 0FB CUE'9PG'L § OFE'ZONT Cee 'ISs’S TZ Padyrrsss cesses esque wes yory 
L90*bEh £07‘2¢S SI8°6ZZ 899°906 Lvl 046'+29'% 608° 71 v0Z‘989'T 12426! 9SL°Z8P A eee pict 911 ‘sou 
£06°SET vLS‘9ZT £97'81Z £8t°Z9Z S04 SUN BEY eze°le Spl's9e $09'¢ 9E9' LPI 906°9R 882°C06 wate abel er iaey: oI [dys ccc '***"3ag Joqaeyy  euerpuy 
sep‘7Z7'S L98°6£0°S ZZLS‘LIZS  ScS*bZ6'y t°9Z LeG 91977 967 HLT Opr99LIL OGI‘9TS SeZezs'9 } SUS*f667 ZLP16S‘6Z oer see.s CLLOFI'2Z =16E'% “SOW yp 
696'27L'E Les‘eoe't 846° 20F'l 608"0E3"T b'SZ ctr Z19'S  $60'6SZ 986°2£9'C = UL8°ZET [pO LIL =L6P' BPS SZ'srb'Z 661692" pee't6r's 16's [dy *"sinoy 3g YF “YD “UID “saa[D 
coe*s9z £vZ°L0e Ige*elb LOL'SIS zy9 fZU°Z00°L = LLL 6£9°7ZS $$6°7Z 161‘S9Z O9P' ZS Noe 27ST = SPB*9T LOS TLbL PbZ ‘SOUL fp 
tzs*S9 826'S9 £St'8Z OsZ‘ Lol LOL OL SrZ Z0e‘tl vss‘0Zi gis‘s 61°29 s16‘OF Dot LEE OIr'9, Iz eee bee dyrss* usayytoN HeuuToUTy 
TpO'99S*ZE SSOPZL6L BbH'ZZb'6L PL0°SL6°LZ7 = NLL ZEORPL‘9G =O9L'LEB'h = ZOS*SCEbh «LBL*T9S*L 899°9ZZ‘oT «F00'OPE FI 9OU'FZL*FTL IST'OLT'OE SSZ°Z10'6Z O£6'9 ‘sow 
Izoviz’s Li9*ssz’s Lo00°9Se’S LOZEI9°Z i9Z L19°OrZ*bZ ~9OE*96T'L  Zz3'brO'OL LOZ‘98E Lee‘écp'L f1s'Z10'r Bitrss*le 68Z'9S9'L FS9'rrO'sE OF6'9 [dy t tt ttt * pesjuad ysox MeN 
96S°691 981681 Ev9'SbZ O82 1c Z°39 L£82Z°889 090°Sr 980° 262 L1Z°22 $U6'961 St3'OZI £90'01O'L = b6b*L6 666° £88 ¢LZ ‘su > 
OLE bb 61e'Se 0ZS*Sb vel'z9 62 SsZ°sZt 860°IT 068'£Z SLL OFZ’ SF 9LO'SE S8x° LEC L792 £9s"£02 ¢LZ [dy *****ussyWON JBI SULIIQ MIN 
SHZ‘ZST L££6‘OLT 2S$°93 bZ0'8E1 £°62 Seoees <4 ae) | £67962 send hab beU'ect L6L xt 6$6°129 pein oka iat sly £ “sO ; 
a £L7°bS sso‘se ZS1‘9Z 98 2'6E LL rox ZEL {82> 02°69 ists ahaa rro‘'ol U6S*ZZ1 plat prions tated £ Iddy''** ss **as0ug ynog FY ysinyman 
Oo 06°16 ZSb‘90T zee*lor ISO‘ehl les LzZ°T9L 8Z1‘61 b8S‘6s 69b'¢ yLZ°eS 273° b0E cor'ze SSZ'Sbz Sol ‘soul 
< 02162 9zI'ee ooe ‘Te +90'0r S'Lb ata 9Ie‘p 6EI' +l £16 ZOP‘IT 967'9L 129°Z OZr*- Sol INay*"":: "**  UldYyWON pean 
pIg'6ZI'L ZLO°9TET LIZ*Sse'l  9FS"9S9'L £°6é 896'P0S'9 864 908 b79'E96'C += LOP‘OLE I19‘96s*1 = S9T*ERT'T = POS*LOL'S = ZOO'TSS*L = Z9L"PEO'O «= HSTT “SOW > 
> efe*s9z Z6£°SSZ 025282 Ze6'79E $78 100'90Z*L = S6S"€8 brs ZsZ 97808 SSI ‘Sub cre eZe £26°390°Z S6s‘SSS*L oStT Idyoc'**ssimoy 4S Y ‘Hey ‘aypayseN 
< 069°Z0I 69°12 966°FOI— ISs*46— 6'9t1 996°L7 £S8°6s 11z‘s 867 OF1 L£92°¢9 bro suc bS9°POZ Ls "soul 
£4062 Z£0'2Z Z6s‘ste— 6rZ'¢e— 1391 £08°9 7Z9'S1 680'T 686'It £ZZ‘ol 18S ‘6b 6968 Zs Oe ae 
3 e1z'ss 606°0ST $8Z°191 ses°csl £°9L £62‘Z1 L68°L9€ 86¢'T 1s9°crl 09°92 bZr'esZ ps del £ ‘soul fp 
=| Ovi ‘rT 18z‘z¢ ZeS°le Z60°LE £°LZ b0Z'¢ 69L°7L ble FOO it 92981 6LZ*¢91 ae l Idyrrsss sss Bunosuuo.) epyesuouow 
< LOL‘e6¢ 286‘02S 6£3°106 86r 666 oss L£Z‘Ot €8e°TZ9 987'b 0UG'09Z 000OSZ tZL‘617'% OFS°96 09270602 =: OF T. ‘soul f : 
% Bro‘ pS £278 928° br Sor ONL 9°79 __—_—RZ1'692 ele'6 699°EET L6U'I 000°S9 00S'Z9 £65‘6cb 80S‘*tZ 60> LOr ofl ali alata Set ‘sre es* BlsYBAUOUOWW 
OLv6Z0T E27 Stl B0ZSIrt IS9°L0S'T t°ZL 867 L2Z2b Oz'esl 6SZ7°8rzZ = OL0° £07 be'OITl = FOF PSB ors’ SeS°9  L60°7Sb 69r'9rZ’S 19 ‘Som p 
$22°06Z ESP ZLZ 0zO'9E£ LLZ‘1t oes SLe'rst'l = L62' Lb 262° 19S geass 6£8"00E £02°872 css‘seo'l 82Z2°Sor Sse‘Osr'l i ghaalalle atl tat “OQ Fe apiqoyy 
L9T68e'T Szi‘Zze't §=oe9.6oz't = eS SE ZET Z°6L pus‘*s98’s S£6'06E Liz‘tzz‘t  6€°997 f8'68l'S $26°662'1 BSU'O6TIL £92°206'T I1Z‘O8e's ‘soul fp 
ZbZ*v07 ZS8°681 Cee vS7Z SIZ Z0r ts ISZ°Z446U'% = 9686 CeoLLOL 9¢¢'So geZsss 682°2Sb 66'b09'S  6ET69r LIL‘106'T =. “terest oyped Y sexay 
628°0ES SE T*86E Ofe'eZZ 907° 88 16'S SER'979'b = FEN PET 9Zz'0LE'% 6SZIEI 297°686 £83°9L6 rYO'FIS’s  S6L°SSZ £09'F7Z'b 6S wf 
666° F0T 822‘901 r6l‘Z81 198612 So bs cSo°SZT'l IST*6S 1S6'019 $Z8°C£ ZSb PZ CZ ET gis‘c6eg'l LOZ Ist 6b8'SZz0'l 68 “"**UIIGWON vot [euonLusapuy 
92100 T ISp9OI'ET Z86‘TIbT 620°19'L p89 6ES ¢ 9FE°SIZ S66'IPS'T 9ES*ZS1 ZBL'PSR Z799'PRB SLOT6Z'S B86L°EZZ 6LL°SETb 7 t 
9re*SOs Z60°6£¢ £9Z‘S9OS gsr‘ leo $19 sor900'l Z1z‘ss 205‘09+ cSO'6E 891°L7Z 8L6‘SIZ Iz6‘Ze9'l 096°69T BRE'BSET 276 fades sss sss sou, 3880 3IND 
766 6bL'b 8 «8LZ'8bG'S ZHO'SBS*L == SES*30b'6 O'RZ rats S6e‘Oze'l O8Z'8Z9°ST 910'P90'T 96b'£00'6 OFE'cST'9 LeO'Eud'zZh LEP ZOL'S SEL‘OOT'bE SHEL “SOW pF 
969° ZPT'T OLS‘86E'L ZrIses't £16'697°C 6°82 779° S56 ESP‘ Ire SZZ‘Et6's  $Bs‘9Zz ZRULeT'S |= RLETZO'E «= SFS*SEL‘OT «ESe'Zpc'l § LOELSOS «= bets Tady"* sereeeeceees gybpeg lmwnossiyy 
b9OL‘STZ IL 1‘86S ZL6°V8Z'1 = 8 66t'I 8°92 LZisvZot St8*Zsz 9I8‘OIZ'2 = OF6'TLI S18°988 66b ‘P06 S9c'OLP'9 LES*SZZ°L §=6 OGST9*E «= BET “SOW fb 
925°88 £ee'l6 6£9°LE7Z 769062 tls 6IS‘IZ7*t —OLE*69 8Z1‘Or9 £99°7P 6Sb'OrzZ £49°Z9Z LLz‘c9s‘t  6Sz‘rie £Ze'SOUT 6get [dy ‘sexay jo sexay sesuey ‘ow 
oge'set‘e  g96¢°S68'2 g99°S69'r Fbo'ors's 8°99 fOL'lel'z  Ler‘eoe Tel'ere'z sio*eec t19'P6S'Z 7ZE7°9RG LOVLZO'OL «SES Eset O9T'8O'S 66Z'T ‘Suu b 
9£6°78Z L18°9S9 10¢‘1Z9 ChZ‘Or8 8°29 6L0°7Z2Z°t st 19°66 LIZ‘Z1Z rSz‘1y L00°799 tIZ*Z9z t7zele'Z  SPs‘zre rsr690'S §=— 66Z*T  Pdyocs ccc’ sexe y-sesuey-Linossiy 
19ST 6EZ‘tZ— 7z9s*sc— SS‘°9I— 6°01 Ige*z7Ze c6e‘Or ESL UZ 6SZ‘7e £6e'Sul rOL‘9st L£L2°s¢ 886°09 1SZ°09F bof ‘SOUL 
062°8 L09°St— _ —s SZ2°SI— —LO0v*CI— S801 €7S°ZS1 6916 cor‘9os 102°6 cer OPS ‘6b OLIT‘*Sbl bit‘tl ££7°2Z1 b9oF [idysc sesueysy YON YY lLinossi 
-96'SIT €St‘tel £06°Z01 697° Lr 612 ROR'OLE £19°Te pLZ ‘itl P67‘ OE £80'°POL ZLT'69 LEL'bZS 080°6£ ZSI‘2Z9tr 191 ‘SOU f 
£76°ZE T£z‘2z 9FS‘0Z Lre'6z 69 pS8"L6 e8e*6 OPS‘te Ehl's 072°97 LLL‘81 L0‘Z71 9916 9IS‘EIl 19% lady seeesewes Teajuay iddississtyy 
£09°E9 Sb6'26 oZ9°rIl erl‘oct L’¢9 OSZ 6b7Z R89°ST 906°9ZI fle! ZOE P8s‘st £6e ‘ose 600°S ez2‘or! Sol 7 
£89°ZT ZLL‘€Z S61‘6Z L£8S‘be 6'+9 766'£9 £86'9 bZ9°OF rsp*e 002°2 O8l'+l §LS°86 cee*or 1S0‘Z8 Sor jeuorjeusajuy = sueyods 
99%'9SI Ors‘set 8ZP‘9IZ Scr‘*zee $08 1L90°TZE*L = 698° OF €77'E9Z 722‘LZ Tez‘gie 96bF07 68r'eOLl  Z6z‘1ZE 86e‘Z9ZT 065 ‘soul 
+So‘zs 6es‘7S— 6z‘S9 b67'b6 I'sZ SI zZe¢ 869'TT 090°Z81 £12‘9 97182 ete*es ZF Let B80'22 bO7'Sze U6S [dy ‘onuepy Y es0yg Yyinog ‘yIn[~NG 
4 L68°6r1'T ££8°806 zeocrsz‘t = stz‘e6t* 6'°€8 RY0'R9F TL L6b ele LLL‘vrs's =F 08° £62 GI6'rrG'c FIP BbS TT eBZT99.CT ISZ°SO6'T CIL‘Z99°OL O0t*r 
- C86‘8z7r$ Lys*6ce$ ses‘ozr$ Lea‘ tso$ 6°18 Ipr'sse'c$ S66‘SzI$ zs9'Rzr't$ OZ22‘98$ ES6‘trL$ Z90°SSs$ B8z‘OT9'ES LIT6ze$ £97'6Z8'Z$ OOPh [dy ‘aeyp “S'S Rg 36 ‘syodeounp 
s *SZ6I *sjuol *(SSO] 10) “‘uorjei19do *o1jes ‘TeIOL *[@19uUar) ‘uoneyiod = ‘“oyjery *yuow *sainjonijs (‘OST ‘OUI) ‘1aBUasSeq ‘}YUsIBIg “ported 
*sjuss 39338 PN au0sUul Aemprer Surjeisdg -suely -<dinby pue AEM T2301 Surinp peos jo suey 
Ss 19338 JON Buneisdo wolj “jo soueuajuiey_—YW 9 «Ss anuaaal SuljeiadgQ———. D9) 190 
oO P WN Ul ——_——_—— 881d x9 Burjesadg / avait sdessay 
S G40NILNO)—9Z6l UVAR UAVGNAIVD AO SHINO 40 anv Titady 40 HLNOW 
SAVMTIVaA AO SHSNAdXH AUNV SHONNAAAN 
199°6£1 996'bS 89S"¢6 anai 
b 4 fre lee 820'96I- 16ItZ1 aerate Z10°%Z1 LOL P 










June 12, 19. 


RAILWay AGE 


a Gia S4SNaaxq anv SHNNAARY 





S8e'oz7 I'ey OSb’g¢ 

f d 6996u] £0U'9Z1 y’S9 SIS‘! 
Obe'syy E9S ‘00 £59'Sbg Sri'szz £02 9£2'0S 
Sti'pz 0£2‘gz ELS Oc] 8cI ‘yoy O'€Z €20'¢T 
SLb‘cootg I’8' ET Oz Obe*beo'c f12‘6z5'c 6°29 6eb'0ze's £21912 
PS9'SOp [92'Zep bIb‘zip [el*99¢ l'0z 061'2Z¢"| S6I‘9¢ 
bs I'82g Ez “OzS £26082 ftr'Zro*7 6°02 669'99p'2 950'26 
OPS ‘tgz e2Z‘sgr SI8‘sz; SI9‘zez 9°eZ 80¢*8p9 b£0'oz 
£29°0S6'6 $£2‘601‘0T 692'bbo'T | 4696S "py 8°TZ Er8'319'o¢ OFE"goe*y 
c62"0s9'2 f10'sgziz 6£6'T86'c 998" ZEg'¢ 9°0zZ OFS"9G6T 6 t89'6¢¢ 
66'8be : 2 l'688'¢ SIE‘ Loc 662°019'9 2°eZ £98'Zi 0's] esi'scz 
£21979 62296 £86 ‘6721 Se9'0e%S*T é'eZ 960°852'p 02606 
é1Z‘1g 8IZ‘zor [Z8°zz 098'T61 L’g9 906 ‘664 L£16‘bz 
¥90'8¢ £86'0p 96295 SZI‘0g Z'09 £98'06 99T‘b 
see £b8‘Io— Cre" Tor— 629 ‘op | — S'901 629'8cp'e £90'Ter 

c— 66e‘¢g— 86S‘tb¢,~ 26990 [- 202i beb'ezy 96b'E¢ 
ese, 
SIS‘ste‘y 98S"*S6e"1 601 'geg'y 686'06'T 0°89 [bE “Zt0'p Lbz'oee 
£00°2s¢ £96‘Sgz 808 ‘Zor OSt sup 9°69 S88'f¢6 Sbs‘gc 
I2£60r 1066p PES Spr 98T ‘oT 6'fZ bSS*bop 092‘6z 
£98°6 875‘g 807'z¢ L8I'S¢ 6°92 PES‘zZ 9216 















Ibb‘eo— 


vt l7— c8I‘t2~~ bib‘p-~ I'lor 99L'8Ip IZ 
8h ‘61—~ 96£‘z7¢-—— 8£6‘bz—~ 8£9'57—~ 6121 626‘rT 16S$‘9 
b22'82b'9 080‘¢ez‘9 6F0'S8z'9 8Ib‘I gee 2°02 22b'T20‘oz £01 ‘026 
OZS"Opp*T PES*E09'T 8IS‘szg*y 629'006'T AA EC0' tI U's 9b0‘Obz 
286'eer [S2‘tge 899'8¢e 80b‘Zr¢ 8'e3 05236 z'1 9f6‘Es 
8h0‘99 S£e'sg 9f b ‘06 [b9'Ter 8°8z CSS8*ZSp 9Z0'bT 
996 ETT OS6'Oz1‘T CV8'8R¢'7 062°ZIz'T $°Z9 O8b*Zag2 £S6‘6bT 
92b‘ST¢ b66'I zz OST ‘o¢e 0096 Ip £"r9 26092 £9S ‘bp 













































909‘z¢ 996°8r1 258 ‘top 888‘zZop l'6t [16‘Osp Sbr‘or 
9£0°0z—~ IT8‘o¢ £2286 128601 O'Lb 00226 FSe*T 
Zer‘Orr 622‘9z1 COE ‘ZT S9S‘*zZzT £°2g Lee ‘epz 668'¢ 
68 ‘bz 1b9‘zz £29'e¢ b89'6¢ I'z9 tlé‘r9 [b0‘T 
Ste‘Tep— 901 ‘sso c£L'9be—~ 028's¢,— ara Bi LIL‘Spe‘y 22802 
£02‘gs— $8z‘zs— £28‘bze— ££6'6 8°96 02> ‘Zor cre's 
SSE*bOT‘g £83'20¢"9 £9"Sgg%s 8SE‘Oz¢%, 1°9z £2986 5‘o2 908*f1z 
£9fez0%7 626'Egg't T88*soz‘y 969 Obe'z U'EZ 821 °6S0'9 ZII‘Zz7 
£62Z‘701—~ éSS*67— bOI esi ‘zr¢ 882‘or 
0¢z‘9,~ £21 tEZL‘Sy 989‘z 
986'26 O'bs ELS*ggp 098'zz 
Scr‘oz Z°sg E8r‘7z, T6s‘s 
£16 [6Z 626° 285 209‘Z60 9'Z¢ 998 ‘0b6 961‘S9 
[8s*ze7 Lel‘6¢] 0£0‘Zg £S6‘T¢ U'b9 Sb3‘bez 108‘TT 
IS¢*gg 96S‘OzT 62b'ZI 1 b20'RTT ORz Of2 ‘61 £00‘Zz 
£LS*p £62'Sp [26‘z¢ 6SI'¢s PIs‘gor 989°9 






















I6l‘¢or‘e 920'beg‘c I80‘Z1¢"¢ SOL°ST Tp £°0Z £69°226'6 Sfe66p 
906*Z0s 092°669 9T0‘bey f6S‘Z80'7 O'1Z Oi b‘699'2 bt0‘00z 
fbZ‘ceT 6Ib*Izz £98‘ze Tr £98661 8°99 £66‘TO+ OSes 
OS8‘I¢ £S9'zp SEZL‘bz SEZ‘Ip : eZe's 








628‘Ior 
ObZ‘zz 
922‘Z0¢ 
ZbS‘g9 








[£2‘oc7— l0b‘gz;— 68871 I61‘tz] f"S¢ SOP‘¢ Ty 
810‘pe~- 288'6¢— sl2’s¢— COL bs Ey Let's 
9Lb‘829't 2 10b'00¢'¢e 68rbiz% ti BS aa f68‘SSz‘9 
€86'Z8z'9¢ fOIsze'zg Ze tII$ gz 19b‘6g¢ 









jus. "(S807 40) ‘UoNnesado “O1je1 ") . 
‘Sjua2 ie PN ewWOd ut Atmyrez Buneisde 
FOYE Jon Suneedo wo1y 
PN 


TAANILNG )- “9Z6I 








bIb‘STo 
O82*Zb7 
989'8¢o 
SbZ‘bez 


202‘gsz 
b95'Cbp 
ELS*boe 
£02 6zz2 





OSs‘eiz 
b6l‘6S 

£8Z'¢tg 
l0S‘86¢ 


69968 
S8£‘tez 
£12‘*Z2p 
€89'Iz¢ 











199960 
b6S‘2 Z 
IZ£"6cz 
SOS"g¢ 





lOb‘gcp 
662biz 


C19" Eee: 





uvayx 





921 ‘6b 
48I‘T] 
‘T 918‘2z 
60931 


7 88S‘bzr 
166‘¢p 

‘I STO‘bg 
92Z0z 


‘ZI [£8‘z66 
‘pb 628'Z¢ 

6 000‘tIg 
A b20‘80z 


‘I 





I¢ 
6 19 £ 
‘Z b8e'90T 


‘'T bSS‘b¢ 








‘S 6£8‘SIz 

‘I ZEE‘I¢ 
6Sb*s 
tes 





PIC 'S6L‘E Lentz 


‘S$ tS6‘00r 
I 





929'T 


— ——~S28tadx5 Sanesedog— 


aVvanga TV) 








y PSb 092‘z 


co) 
6 os ‘ 
Co LbZ 902$ 





IlZ*bi¢g 
t6r'tg 
IZS‘zpe 
909'z8 
OSt‘Zepr 
042‘zs¢ 
692‘bgg 
S68‘r6T 


016'166‘g 





£50°S60‘T 


022'£09‘¢ 
OT3"9p6s*y 








£3I‘¢z7 
9S8‘O¢ 

TZ1'220'z 
L28'teg*y 


86£9S¢ 
8E1‘z6 

Ob6'g9r 
SSb'vp 








686'860'z 
999'6¢¢ 
£200¢r 
921 ‘zs 
[62°7z "> 
999"bEets 





“your 


“dmb 


“yo SOUeUS} UTE yy 
ee 


SHLNOpY 


SA VM TIvy 40 SaSNaaxq 


g 
I$ 


bSO'bzz 
£60°9Z 
8r0'Se¢ 


102‘g0z*z 
SZ8°1OR'T 
90 OFT ‘¢ 
£10‘cgg 


868°6IT 
S06 ‘or 





SOL‘tbe 
b29'60T 





99¢'¢6 
8Lo‘6¢ 
850s 


Ps 
ILESz 


£66‘ZOT 
NIT ‘o¢g 
666‘S9 
PSZ‘6I 











980°0S0'T 
ES8‘boy 

$68‘0s 
£6681 









l6b‘Zaz 











*SMj9N135 
PUR Ley 


ung 














(‘osrw “our) ‘498uasse7 34981017 Po1sed 


GXV 4ixg V 4o 





£SZ‘zor'e 806° lo¢ 680‘S99'7 £02 “BOUL fp 
£Z23'bIS 8ST'Ez [2Z'0Ip £02 IHdy-:- ~H99SeaqQI0 N ¥y SUBIIICV MON 
SPOT bote [68°90 L£b0'8sz'r l0b ‘sou 4 

Z£ES"*g6C B Ibz‘ost b99'SOp lOp ay" ** ++ -eprsony y W4343nOg PIF 10ar) 
fb9'6bz‘z 9229¢s'T 921 ‘Sez‘c 8f¢ “SOU p F a 
IZe"e6g*t 082'‘zs¢ £LE'Zeb'T 8f¢ Idy**syraey OL F suvajic Man uy 
Cbl6Zo'¢ O19*9g¢ ££¢'229'2 8I¢ "SOUT » 

£Z6‘Uxg fSZ‘2br 09S‘Tg9 8I¢ ce” ** nena Bain) Puleqery 
696°826'os 028'c69'¢6 CLb‘9b0' z¢ 062°9 ‘sou a 1898s snhieeas, : 
SI9‘g¢o'¢y [86‘¢ge'z LOT ‘£66'6 062‘9 Bady-+++..., ; 4y W4INog 
I9OL Seo" £ST‘T9¢*¢ 80€°266‘91 826'f ‘sow b Shine, . 
leZ*32z'c 882'2z0'T £09°20zp 826‘¢ Id y*+++s....,,, UIT any Pstoqrag 
992109 920°Ig Sb0‘9zp 8i¢ : 

266'0ST 09b‘oz £6002 8i¢ Hedy" * +++ + yan ¥ apjeay oMojuy ues 
SS6'80¢*2 bi2‘*gec [TT ‘068‘r LOR “SOW 4 

ESL°SI¢ Ipe'zs 66S ‘bip £08 IMdV**sexay jo 44989My nog SNOT] "49 
Off’ S6‘¢ bL2'8cp lOT‘*Zz5%¢ 0b6 “SOu 4 

bee‘epe*T $5966 SET *bzr'7 06 ow y*"*** Ws9;omqnog SNOT 36 
OZ’ big bZ26'Lb ZIT ‘Zps ZeI “SOUI p « : 
U2b‘zST 886‘TT £0Z‘berT ZeI [dy xa, ¥ oos1ouvsy ung SNOT 36 













CSE‘bIp 108‘6s €8e"cre fez “SOUL p , 
Ibe'bs 6bS‘zr 99222 ££z Rou’, ’* “@pueag OT »y 42.10, W 
£68'TOe'g2 6Ib bey 626'l6z‘tz 986'> ‘sow b 

9b9'FTU*z 829°68I'T E9b‘00Z'¢ 986‘b ady*+---....,, OoStoues7 UPS-sino-] 4S 
86 Obr‘z 890‘tep I8S‘39e'T fir “SOUL fp a 

L6b*bze 920‘9IT Slz‘se¢ fit Ilidy- *“*eee **# eee **®ees Se ees ** puejny 
ULE'085'p C62 ¢9'1 06£'069'T Zir “SOUL p ; 
€69°SzT‘T 6S2Zbp bZE‘Izs Zit IBdV*Sewojo4 x 34NgGsy,pasy PUuotUYory 


























662816 a ee 9SS°60z 61 
[20‘z0z © Peeees LOI Zp 6I eal pe . Surpray 30g 
166 1b £6b'ST 102‘gg¢ Ip ‘Sou 4 Siednans 

86S ‘bo; £92 126‘96 Ib teal Meee ITT UoUutory197 
4£68°COL‘T 80S I9I yeaa ; 

£0¢'ZI¢ [Ss‘ror 906‘ eT 191 Pad y*+++e.....,, ” Aug Huey 
S86‘898'o¢ 206901 ‘¢ O8fZE¢'o7 4EI'l ‘sou 

6£2°662'g 98£'092 S6I'E9or*z SEIT ady--... ring Aurduio> Surpeay 
Of9‘Zg2 $2£9'Tz £22‘ 0Sz “sou 4 , : se 
bIS‘69 fIL‘py bSZ‘op 6bz Pd +++ <4 Stsiey » eqeuy Asumngy 
69b‘TE¢ 2£6‘ZI OF8‘Scc oIz “sour 4 3 
8082p] LZI‘¢ £80‘Z¢T 0Iz Idy-- "U23Y3I0N) zy MUMEGS Bingsyig 
89T egos £f8'bz S2b'Zzb*1 26 “SOU » 

SU08*99¢ fII’g 06S‘8z¢ 26 oat, ****Byuyaas 4 WIM Wanqsyy1 4 
bSe*z¢¢ £06‘0z 987'80¢ Zor “soul 4 

£L6"l pT 022's £9S ‘ber Zor + laa y Sinqsiq1 4 






















L6b'8e0'py 60¢ L9E‘LE6'TT €S2°2 ‘sow b : 
€00'2Sz'¢ 808‘00s 82S ‘bze's fb2'z — nnd. fee EEL EE —— Henbieyw e427 
09S*T09 OSb'TT 020‘zg 6I ‘sour 

I 


I9L‘tbT PES RT 6 - sens hE ELITE “pd » PH0ag 















£9 $96°8Ic*y 82 som 4 ; 
tS8'6¢¢ £66‘Zep 8Z¢ [Mady---...., a YSIS y 43819 SIM 
S81°Z8z'9 EST “bors £6¢ ‘SOW 
922" Ebg*r 1b0‘Zz0'T L6€ 








Medline. PORE purysy Suo] 


[9b‘s br £6£0Rg 6fb‘Ibz OFT ‘sour 4 

9lt SOI £89'Zz O2f‘2z Of dV *onueny x9 Yadesoy-y ‘1 MEnTeg 
££2'1z29'6 12 IIZ*Sog‘c, 62LE°19b‘ber SIS‘OL ‘sow t 

ChS*ZT bc £9T'S66'I 1g 628"SZe'geg STS‘OL ady---......,,. ie Uear<suuss 








Tey aunp P®oz 30 omen 
———ean UPAo1 Suny ®i3xdo—_, P23813do0 


23¥eru *Weisay 


HLNopy 


aNy SHNANZAqy 





90886 =. ZS.‘ 86I'F £3£°S69'T 
Ose'pze OL F'OTE 19¢"eSb 


NO 


nN 


00s‘909'r  €S8°88T L8S‘8E6°L 28Z'Z21 ZIS‘ZI9'T § E9L'ZeZ £es‘tot'9 = +L bbb Ozs‘ Tess ‘soul > me 
eco'eor't  442°0S 820°LLb 002‘zE 6S2°82 602°E1Z OOr'SS9'L  069'rE 6£6°9ES'T Iedy*sssss sesso sey By Suyooy Ay 


we 





Trt) 
nnmoO Ow; 


ISP'9TZ £86'0b8 1eR‘9¢g 
Or9‘S9L 662291 bZr‘93I 
Z206‘bZE'T Ofr*9e9o'T 00‘ r60'Z 
OSZL°ZEE POS*bZe LOE‘88h 


Lol‘ese’s  Se6‘rol 608°8ZS‘T Ize‘Zrl +86°6Z8 zs9°9£9 8Z0'06I'F 299° Lb £00'bLb'£ on deaes ' 
618‘088 LvL‘6E Z6E‘SZE s97‘Ze 016‘00Z 993°OIZ £6Z7°Z90°L = £06" EET 66S‘Z98. I oyeg U4193s9\ 
Spo‘Z9l'S  ZE6‘O8I 6£3°98Z°2 OZ0' rr 190'Z9°L  L1Z°688 Sre'Zs7'£ = bLT‘9BI ibe ‘6b8'9 Be ss ; 
606'SEZT SbS'Lr 6S1°S8b CLe' re 808'1Zr OE LEZ 91z'reZ'l 7292'S STE‘Z19°T puepssepy Us93S9\\ 


nemo 





Ose'l6s‘e § caz‘ozi'e = 8za*b Itt 
$90'9¢2 PEl'6SO'L 
6FS*bes'e  ss6‘eor'z 

8Zb‘0zE 21209 88Z‘RZE 


e9S‘SZe‘Ol Orz'z69  9er'Z78's O8Z'cos se6'L6e'e  OOF*ROL‘'Z  ROS‘IHS*ZZ PHS'OBL'Z  L9Z‘186‘LI 5 oe St Sa 
9Eb'6zEb SZI*SZT pze'6et = Z@eL‘SOO'T «= BIZ‘ISs Ove'zIZ  —_ E97'9bS‘b 4seqe\ 
ZI9‘9T6'E LS9EZT SPI‘IS gIs‘ezrT 92°08 ‘9  gSB0b2 —«LISOL6'S Sb Ficadincids capesstaonsd San 
L9L'bS6 = £8662 6se'see = £721 sso'ose =» L9°6TZ =: GSS*69HT §=— 1949S 60S°F6Z'I UeIULBAI | 


NANI w 
Cann 
1 00 0 1 
wwunnm 





8ZO°IEL 6£5'26 622‘201 
L£v6‘61 

L6L‘Erl 

$66'TT 


L9S*Sbe OS8‘bZ S6E‘STT STP'l BL£‘ES1 8610s rEZ‘l6h = 829 SS9°88b ec ote 
BLI°L2 09'S Ere z2ZP‘Ol £83°26 fT 182°26 I yea) 
681 ‘9¢8 S61‘6S 6s 1°21 prs‘esl S61'80Z'I srS"89 ¥96'820'I ‘soup ‘ 

ZE7°91Z rie el $80°E Tr0'8s 6tS*8Z 54)! 788*OSZ Iady*******puejsy pues B ydesof 


ON +t 
camo 





9P9'98E 26L°LE1 c90°EZb 92¢'800°T Cx6'0rl'9 = L86. £22 soziZss‘z  799°092 Isz‘zso't = O696TZ*T «= SSbGbZ'Z §=—PLO‘OPET «=O E9'ZEL'S ; 2 7 ia 
ver ve 068'9¢ 668'SII  —_ ZS¢°0SZ [py'Z69't — veS‘Z9 SLE‘Eb9 1p9'96E ss SEKOKH «= SG0EHG'T §=—B9RERE = ZS7'ZEH'T [ady* "ss * aye] yVS Y saesuy soy 
681'Z $60'622 628809 1S 0°F6 2‘ 06S‘767'2 142'8Sb = 808° 9zz"e SIS‘66h'T R66'SEZ'T Lt9'9BS'S OZ969T'T IT r'p99°9 :. | ns mene a mee 
oze'zeI—  P90°RTE §=— z9re0z ~=—s Oz“ cib‘oss'l G6IE'bIT —9£z‘Z08 66c'r9e = 9BL'ZOS = zeze9e'2 = L6L'2Z2 = L494‘ Hady" "0D ‘AUN N'A "A “UsEM “W082 





P8r‘s60'l I8r'ISrT Of6'sso't $z6‘0zz'z 8Z6b67'8  160'S9  LBePss'e eIsrer  Teet6rl'Z  ssciosst esB‘SIOIT OO9'T6Z‘T  858°296'8 . | ee ‘ 
82/8 = SBE‘O8Z = «Zon UEE zes‘zcl'e e2s‘91t © £8908 = bEOSS ceo'cIS = OEOERS. «= OLZzL'Z = EST'Z6z7, «LOB bz'Z aur] HoYS Uos2I0 
eZ1'2z9S §— OOT'190'9-— 1z2‘T22'9 Loviesricz OLOBRI'T EBSCOI'G E9GILED BLT LGT'Z OLLIGEDE F9G'OOS IE GIL'cor'e OGL 'EBE.£Z , ees ae 
ect‘o6z'T = ze‘e0zt = sec‘eds'T 898°Z00'2 P160Z0'9 POSTE R66'SEZ'Z ESz'o6r ZLé‘cpB‘l SiL‘eZ7' Z8Z°E20'S LZT'PBI'T  6£¢‘8S0'9 oyiorg worl) 





BIsrsh = =—=§»-- 4019S = ZSGLBE DOT OLF LST‘Ob OLL6rz‘T S0z ezeos = gge'zze = LOL‘ 66'E ‘soup none 
9EEbIZ —-EBL'9EZT = BOKEST §=—=—-96 9° LIZ 9eZ'II I8szbe BST 260'S6 $28°L96 : pady euuay JO peospey wowuy 
19S s— Is6'eo— £16'9S— zZlE'se— 182'22 £66741 FES 9°95 122'26z zer‘eet Re : 
eer's c1Z— est'e >£6'8 p8P's SZe'8b 68£'T ST9°ST 61°86 efp'ss Idy areMepaq F 493819 





£02‘bZ frZ'cez— 109TSI— 124‘0ZI— bie‘o7Z 266'1S 826°E7E £86621 96°61 £bS°65S go9‘Zes . - ae ; ‘ 
997 £6 BB0'I9— ss Zoe‘ee— = LSS E— Z° 882‘99T 166°IL 9S%'69 £Sp‘re 8If‘9b 102Z‘0¢t Z19‘S II Esdy**sssse sss ADCA sozesg B AyoL 
L06°01I— 10'0Z—  £65'49— sze‘ss— S$6°L8¥ 8>9°9Z 8s8‘0ZT 625‘82 Of 1 ‘6br ‘ L6L‘E2E nh Serge : 
tl6st— 918'92— g9F0°Z2— ZIf6I— l6p°Z11 9ss‘9 0£9°8Z B9S‘0Z 621°86 66°02 81929 dy “*sInOT IS BF CHosg “opefoL 
99P'see'l IGP LLr'T LeE'ZOI‘T  L00°8ZS‘T OIP‘ozs'z  89€°Z8 9LT°8SZ'T pol‘e6e 9PS‘8Ss Liv‘goe’p =f" ette* — ‘soupy 8 =S ee Far 
OF6‘b2z 0s9‘eoe 662‘082Z 8£6°26E £¢8°Z39 122‘0z 6L9°¢lb 602‘001 £39°9¢1 [2z‘O8O'r *""**** thorns is INdy*"sinoy YS 39 USsY Peosey “ws ], 
TiZ‘e2 $92°28 £6¢°T8T 810°90Z OZT‘088 9F6'8P £92'86£ bz9°Z21 v67'SZZ 881‘980°L  66S‘0ZT b+9'906 ‘soul ate cali 
of0°Sz bZ6'1Z LIL‘t 6210S r0l'9zZ 00£‘ZI >£6°66 T£0°9r £2S°6S 882°92Z 9£2'8Z L8S‘vEZ ee [e4jua sassouua | 








fa 
o 
< 
> 
< 
5 
ic 
_ 
< 
0% 


cor ect v9T'96E = HSS‘bth = SST ‘SZ 6Szseo'l vee'es 6SI'IS£ £80°8E coe‘eze © gootzse §=—s sbi Fgxe'c «BERLE = OO FBL‘T 5 *SOU Sahai 
pt Bry BZEcOL = ELS6OL = 71 Zt 98T é goz'beh — bE0'1Z 66E°98T $196 1S6°06 TZ001L £26019 0 18°F6 ore‘0or, fady"**"***ajvag yy purpwog ‘aueyods 
s1z‘oze = SEL‘b<T = LOT*bBE = Zz “SzS 69'808'2 099‘TbI 169‘bb7T —££7'99 863'229 —46'Z99«OGvEESS §—SBEERS  —-66S‘6zS"Z ‘soup aye He 
861'Lb 9E1'Zb 890°SZ SOs‘ell 6ev'eZ9  —-990°9E SZ66SZ —- L80°ZT £18'S6t  FOeO9T rre'RL  I89'PPT 9BI“LBS § THdy’**********sueIOQ MON F SEX 





LIL‘see—  $$6'b6s— 6¢s‘067— 092°98— 91b'8cZ‘~ «= 9EZ*LET QLE°ELI'T 970°96 geZ‘ss9 Ore boo 9Si'zr9'~  6zS‘OIS O18‘b83‘T ‘sO . . 

9ZU'SbI—  S6p°ZZI— 60Z'8tI—  Py9‘'Z6— 6ZU'TS89 068°9¢ b7S‘bZ $88‘SOL £26'991 S6P'ENS Z16‘9IT biz‘llb I4dy'09 "SS PUA LL BV TS wesso]y 
sor ee 96E'SET  L86'F9T —- EF E*B9Z 84z‘000'T %82'08 151‘b9 Ep9'IbZ N66S6T T19'B9ZL Sb9I6OE 2£8'898 . 1 ra Pate 
26+ 9— 69b'b 9Eb'S L85‘82 £25" $9 £er'0z Iee‘Or SOP‘eZ 6Sb'IS 797Z'£62 SzS‘IZ £22002 yeoy’****** U19I}ISIA BUTISINOT] 





vey te Srs'6zt = OFL‘9BT ~—s LE b‘9bZ 10r‘99Z —- L00‘Ob PLI'SOf = SB1‘9T 6re'vic = LeB‘Z6E «= ZeSZIO'L «= LOTTHT §=—s£T6‘6I8 ‘soul p . ies 
06£ ££ c16 If 1Z£2'0% pey’ss 7 £LZ°00Z 865°6 999°8Z Srs‘e 699°SS I16'Ssz 6LL°SE ¥80 202. [dy ''**sexay IseA, Y wey ‘uoysnoyy 
19719 =» zgo'rse §=— Z02'96£ += 6 0°99 bs osu'zz9'e + 8US‘Z6T 806'S6rT S39°ZIT £16'696 6OL'sZz' eZ'rss  —9e8°Z80'¢ "Soul . 

86f0t—  — 260°Lb POE ‘OL eet'Zel OLf'S06 Zb6'8b olo'tze  —-299°6z 9Lb'SEz : SpZ'ZeO'r L69'r2z OP L‘9EL [lady's ss + ss *yeaquad sexay, ¥ woysnoyy 





SOz‘bh9 = BzE“9bh = 0zS B16°267"I cores, IIb‘teh speiser‘e sg9ltocz szs‘seo'r 180'ze7'6 sop'6sz't $9z‘08Z‘9 ‘Sout cae " 
eee Lés‘bI— _Zz8'ss : 6Lo‘Iziz eeZ'901  e9e'088 —Lrs‘6s b80'Z0S P'6bS 6L°907'% = bLL'8z> «OF S*S89°T [Ady “o1uowy “gs Y B,qsqssep{ ‘uoysaayer 
Lei‘spe— 6zo'eos  —OFE*EOS I9L‘Ehs‘s 1 b8*bET TZz‘09'2 + ¢8e‘T9 T19°Z89 S9O'RSU 668'SPE —-OLT'ZIE'E Sie ee 
F16'— OLF6bL —Ze“GyL = SHES $8 6Sc'168 OT HEE 1Zz‘Zt9 =f eS‘8I dIS*b0z PSE'BPO'l —OFZ*TP £08'608 Iady* sss sss soury diysuesig onueyy 


OIL'6S1'Z * 169°6br'6 = ez0'026'6 §=—s- 6 Z ‘06 ZST 6rZ‘goL‘Z> ZS6'Zze'2  BS96Z9IZ IS‘6pe'l  BzP‘EES‘IL 7Sz‘ZzO0‘OL ses‘Rsu'eo C8z‘9EL*ET LET‘ObZ'bh O9Z‘'8 ‘soul + om ey — 
786'f09'T zoz‘ore’z +26'99r'2 6Iz'ErZ'e €es'060'7I CHL‘tZ9 SLL‘Sbe's , Z s0'Zz9'%? «= ZSO'PESSL «66CZST'S §=— PSSOOLIT 9f2Z'8 Tf SYe BsSqINesS 
i8t‘ss 8Sb‘Z9 bolTZI O¢s*E6I £Zz°E0E OSS‘IT 6£7'b9T 9£7'96 £Ol'L6r IT8‘be 60L'ISY OI "soul > POP oe OEE a 
920°91$ £62'8z$ Ors‘ers b9OS'Sbs : 859' bls 908‘z$ ZrB' Ios £68" +S £ro'ezs cec‘ezis = 9S L$ eso'ztis =: OL [dy" eweqety UssqoN 








“S261 “sua *(SS0[ 10) “uorje19do *o1jes ‘Teo L *[B19Uer ‘uoneyiod §=‘oyery *yuou *“sainjonijs (‘OstUl oul) ‘19BUessegq ‘3YySI01q o1sed 
‘s}u01 49338 WON auoou! Aemprer Burjvisdg -SURL] -<dinby pue Aen [ROL ulin peos yo smeN 
49338 19N Bu1yv19dO wol} yo soueuajure yy — ——anuaaai 8uneiadg———’_ pajtsado 
PN ———___——-- —— -—sasuadxa 8unjesado advo adesaay 





Vol. 80, No. 31 


GANNILNOD--9Z6L AVAR UAVGNATVD 40 SHLNOWFW WOT AXV Wady 4O HINOW 


SAVMTIVa AO SHSNAdXH AUNV SAUNNAAAA 











1694 RAILWAY AGE 


General News Department 
(Continued from page 1687) 


interest will be served best in this consolidated case by an authorita- 
tive and epoch-making decision construing the law in accordance 
with the purpose of its authors. Useless duplication and ruinous 
competition should be excluded from the Texas South Plains. The 
prudence and foresight of the pioneer railroad builder should be 
rewarded.” 


Railways Earned 4.65 Per Cent in April 


The net railway operating income of the Class I railroads in 
April amounted to $76,281,630 which was at the annual rate of 
return of 4.65 per cent on their property investment, according 
to reports compiled by the Bureau of Railway Economics. In 
April last year, their net railway operating income was $66,465,322, 
or 4.14 per cent. 

Gross operating revenues for the month of April amounted to 
$499,661.968 compared with $473,703,664 in April, 1925, or an 
increase of 5.5 per cent. Operating expenses totaled $384,833,080 
compared with $370,789,072, or an increase of 3.8 per cent. Thirty- 
one Class I roads operated at a loss in April this year of which 
nine were in the Eastern district, one in the Southern and twenty- 
one in the Western district. 

For the first four months in 1926, Class I railroads had a net 
railway operating income of $299,867,494 at the annual rate of 
return of 4.76 per cent. During the corresponding period last 
year, the net railway operating income totaled $271,095,577 or 4.41 
per cent. 

Gross operating revenues for the first four months in 1926 
ameunted to $1,971,315,727 compared with $1,900,608,485, an 
increase of 3.7 per cent. Operating expenses for the four months 
period this year totaled $1,520,545,241 compared with $1,487,870,526, 
an increase of 2.2 per cent. 

In the Eastern district the net railway operating income for 
the Class I railroads during the first four months totaled $154,- 
146,120, at the annual rate of return of 5.61 per cent. For the 
same period last year, their net railway operating income was 
$139,100,470, or 5.17 per cent. Gross operating revenues for the 
four months totaled $987,766,903, an increase of 3.8 per cent, while 
operating expenses totaled $765,869,017, an increase of 2.2 per 
cent. For April the net railway operating income in the Eastern 
district was $44,998,768 compared with $39,190,976 in April last 
year. 

In the Southern district for four months the net railway operat- 
ing income was $55,808,605, at the rate of 5.71 per cent, as com- 
pared with $53,184,680, at rate of 5.70 per cent. Gross operating 
revenues for the first four months totaled $299,172,302, an increase 
of 8&9 per cent, while operating expenses amounted to $218,796,569, 
an increase of 8.6 per cent. The net railway operating income in 
the Southern district in April amounted to $12,008,148 while in 
the same month last year, it was $12,135,985. 

In the Western district for the first four months the net railway 
operating income was $89,912,769, at the annual rate of return 
of 3.50 per cent. For the first four months last year, the roads 
in that district earned $78,810,427, at the rate of 3.12 per cent. 
Gross operating revenues for the first four months amounted to 
$684,375,922, an increase of 1.5 per cent, while operating expenses 
totaled $535,879,655, a decrease of one-fifth of one per cent com- 
pared with the first four months last year. For the month of 
April, the net railway operating income in the Western district 
amounted to $19,274,714. The net railway operating income of 
the same roads in April last year totaled $15,138,370. 

The summary follows 


Monte or April 


1926 1925 

Total operating revenues $499,661,968 $473,703,664 
Total operating expenses. ‘ 384,833,080 370,789,072 
ED sncaneseetaseecanveses pape eebadeae 30,188,496 28,166,558 
Net railway operating income....... ee 76,281,630 66,465,322 
Se sci wtntadesenuannaien on 77.02 78.27 
Rate of return on property investment; 

per cent 4.65 4.14 


Four Montus Enpep Aprit 30 
$1,971,315,727 $1,900,608,485 


Total operating reverues.. 


Total operating expenses... 1,520,545,241 1,487,870,526 
Taxes eeesccccceccecccees 117,878,918 110,479,748 
Net railway operating income 299,867,494 271,095,577 
Operating ratio ..... 77.13 78.28 


Rate of return on property investment, 
per sent 4.76 4.41 
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The Akron (Ohio) Traffic Club will hold its ninth annual 
picnic on Wednesday, June 16, at Turkeyfoot Lake, Akron. 


An effort is being made by chambers of commerce and other 
bodies in north and east Texas to secure the construction of an 
extension of the Atchison, Topeka & Santa Fe from Tulsa, Okla., 
through Paris, Tex., to Longview, about 250 miles. 


The United States Senate on June 3 passed the bill, S. 2615, as 
amended by the committee on interstate commerce, authorizing 
railroads to carry any totally blind person accompanied by a guide 
at the ordinary fare charged to one person, under such reasonable 
regulations as may have been established by the carrier. 


The Boston & Maine has established an Industrial and Agri- 
cultural Bureau, with headquarters at Boston. The manager is 
A. N. Payne. Colonel Payne’s plans contemplate the establish- 
ment between the railroad company and chambers of commerce, 
agricultural colleges, and other farm and mercantile interests, the 
closest possible co-operation and friendly intercourse. 


The Women’s Traffic Club of Los Angeles (Cal.) held its 
first annual banquet on May 29. Officers were elected for the 
ensuing year as follows: President, Miss Emma A. Kentz 
(U. P.); first vice-president, Helen C. Hughes (Santa Fe); 
second vice-president, Gertrude B. Sears; recording secretary, 
Esther M. Brady; corresponding secretary, Gladys Meredith; 
secretary-treasurer, Myrtle A. Cranch. 


The next meeting of the Southwest Shippers’ Advisory Board 
will be held at Houston, Tex., on June 17. Special attention will 
be given to the heavy seasonal traffic which begins with the grain 
movement the latter part of June. The Southwestern Industrial 
Traffic League also will hold a meeting at Houston immediately 
following the business session of the board meeting and the Texas 
Industrial Trafic League will hold a meeting at Houston on 
June 19. 


C. & E. I. Market Lectures 


A marketing train, specializing in fruits and vegetables and 
carrying exhibits and motion pictures for the instruction and 
entertainment of farmers and others, is to be run by the 
Chicago & Eastern Illinois over the lines of that road in 
Indiana on Monday, June 28, and the five following days. On 
the train there will be ten or more specialists to give lectures 
in agriculture, horticulture and marketing. Stops of about 
three hours each will be made at Terre Haute, Farmersburg. 
Sullivan, Paxton, Carlisle, Vincennes, Oaktown, Decker, Hazle- 
ton, Patoka, Princeton, Owensville, Poseyville, Mt. Vernon, 
Ft. Branch and Evansville. Luther Fuller, general agricul- 
tural agent of the C. & E. I. says that this will be the first 
enterprise of this character to feature marketing alone. In 
order to meet competition from other sections, Indiana must 
ship a uniform pack of sound quality. Competition is getting 
stronger each year. Southwestern Indiana as a fruit and vege- 
table section, says Mr. Fuller, has the right soil and climate 
and is practically at the back door of some of the world’s 
largest markets. 


Motor Transport News 


The application of the Motor Travel Bureau, Inc., which 
operates bus lines between Kansas City, Mo., and Denver, Colo., 
for permission to extend its lines was taken under advisement by 
the Kansas Public Service Commission on June 1, following a 
hearing in which the extension was opposed by the Union Pacific, 
the Chicago, Rock Island & Pacific and the Missouri Pacific. The 
railroads contended that the extension of bus business into cross- 
state fields might compel the railroads to abandon passenger 
service on their branch lines. 
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Interstate Commerce Commission 


Southern Class Rates 


The commission announced on June 9 that it would not issue 
at this time orders putting into effect its findings in the Southern 
class rate investigation in view of the agreement of the railroads 
involved to co-operate with the commission in carrying them into 
effect by voluntarily compiling tariffs which can be simply and 
effectively applied. The Southern class rate revision is more 
comprehensive than any previously attempted in this country, 
according to the commission. 


I. C. C. Desires Figures on “Rate Levels” 


Traffic and accounting officers and counsel of railroads in all 
parts of the country held a conference with the Interstate Com- 
merce Commission officials in charge of the commission’s general 
rate structure investigation, at Washington on June 3, to discuss 
the details of a questionnaire which the commission desires to send 
out for the purpose of collecting data as to typical rate levels for 
the average haul of seventeen principal commodities. The rail- 
road men considered the suggestion, as made, impracticable; and 
it was finally decided that the railroads in the three principal dis- 
tricts, eastern, western and southern, should submit suggestions 
by June 17 as to how the desired information could be compiled 
by districts. 


Joint Passenger Train Service Authorized 


The commission has approved a modified plan proposed by the 
Northern Pacific and the Minneapolis, St. Paul & Sault Ste. Marie 
for the operation of joint passenger train service between Minne- 
apolis, St. Paul and Duluth, Minn., and a division of the earnings, 
in place of a pooling arrangement previously authorized by the 
commission, which was not put into effect. The report of the 
commission on further hearing says in part: 

The precise reason for the proposed modification of the approved 
pooling arrangement and the regrettable partial abandonment of 
the original plan for the elimination of wasteful passenger train 
service is not definitely stated of record, but the inference may be 
drawn that the change is attributable to competitive action on the 
part of the Great Northern Railway. 

The modification of the original plan is that, instead of a with- 
drawal of two trains daily in each direction, but one will be 
withdrawn from the service.- The train so to be discontinued is 
the Soo night train in each direction, the Northern Pacific night 
train to continue in service. A late afternoon fast non-stop train 
will be operated by the Northern Pacific instead of by the Soo, as 
first planned, and both lines will operate early afternoon fast 
trains. Each line will operate a morning train to care for local 
traffic. 

The contract provides that the total through revenues of all 
regular and special passenger trains, derived monthly from passen- 
ger fares, including surcharge, parlor car and chair-car fares, 
baggage collections, and revenues from special baggage cars 
earned on business between or through the Twin Cities and the 
head of the lakes, shall be divided monthly between the applicants 
in the percentages which each applicant’s through revenues bear 
to the total revenues of both in the combined corresponding 
months of the test period embracing the years 1924 and 1925, save 
that the percentages shall be adjusted to make proper allowance 
to the Northern Pacific for the operation of one more afternoon 
train than the Soo is to operate. The applicants are to estimate 
and agree upon the net savings to result from the discontinuance 
of the Soo night trains and the increased cost to the Northern 
Pacific of hauling additional sleepers in its night trains; the Soo 
to pay to the Northern Pacific monthly one-twelfth of one-half 
of the aggregate annual savings and cost so estimated and agreed 
upon. The contract is to continue in force for three years after 
the joint operation shall become effective. 
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State Commissions 


The New York State Transit Commission, on June 7, 
adopted an order calling for the elimination-of four highway 
grade crossings—Lawrence street, Old Lawrence street, Bridge 
street and Myrtle avenue—on the Whitestone branch of the 
Long Island. The changing of grades at these crossings will 
necessitate the elevation of the tracks for a long distance and 
the construction of a new drawbridge over Flushing River; 
and the total estimated cost is $1,028,000. The railroad com- 
pany has objected to the proposals of the state for expendi- 
tures on the Whitestone branch on the ground that the traffic 
of the branch is unprofitable. 


Personnel of Commissions 


Thomas A. Gillis, assistant to the secretary of the Interstate 
Commerce Commission, has been appointed assistant secretary to 
fill the vacancy caused by the death of Alfred Holmead. Mr. 
Gillis has served with the Interstate Commerce Commission in 
various executive capacities since 1907. 


United States Supreme Court 


Duty Toward Section Foreman 
Going to Work on Motor Car 


An experienced section foreman was overtaken by. a train and 
killed when going to his work on a three wheeled velocipede that 
fitted the rails, which he used when inspecting the track, and also 
to go to his work from his house, a mile distant, by permission 
of his immediate superior, the Supervisor of Track. In an action 
for his death under the federal Employers’ Liability Act the ques- 
tion was whether as towards him the railroad owed a duty to keep 
a lookout, or whether he took the risk, it appearing that the engi- 
neer and fireman of the train were not on the lookout. The 
Supreme Court of the United States, reversing judgment for the 
plaintiff by the Supreme Court of Appeals of Virginia, says that 
if the accident had happened an hour later when the deceased was 
inspecting the track he would have been held to have assumed the 
risk, and to have understood, as he instructed his men, that he 
must rely upon his own watchfulness and keep out of the way, the 
duty of the railroad company toward this class of employees not 
being affected by that which it might owe to others; and that the 
permission to use the velocipede in going to his work. did not make 
the company’s obligation to the deceased greater than it would 
have been after he got there—C. & O. v. Nixon. Decided May 
24, 1926. Opinion by Mr. Justice Holmes. 


Railroad’s Liability As Garnishee 


An interstate shipment of apples consigned to shipper’s order 
“Notify L.” was placed on a track for unloading freight at des- 
tination where L., after surrendering the bill of lading, paying the 
freight charges and giving the railroad his receipt for the apples, 
commenced unloading the car. The same day a writ of garnish- 
ment was served against the railroad. The company, however, did 
not prevent L. completing the unloading. 


The Supreme Court of the United States, reversing a judgment 
of the Supreme Court of Michigan (229 Mich. 468) which held 
the carrier liable as garnishee on the ground that under the inter- 
pretation of Section 5 of the uniform bill of lading the railroad 
had the custody, control and possession of the apples holds that 
the railroad was not liable thereunder, there being nothing in the 
law, nor in the bill of lading which could be construed as either 
conferring or denying the right of garnishment. “Section 5 of 
the bill of lading clearly does not authorize a carrier, who had 
surrendered to the consignee control of the shipment upon sur- 
render of the bill of lading, payment of charges and signing of the 
usual receipt, any right to recapture control of the undischarged 
part of the shipment in the event that garnishee proceedings are 
commenced within 48 hours after such surrender.” 

Whether under the law of Michigan the railway was liable as 
garnishee, the court said it had no occasion to enquire.—Chicago 
& N. W. v. Alvin R. Durham Co. Decided May 24, 1926. Opinion 
by Mr. Justice Brandeis. 
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Equipment and Supplies 




















Locomotives 
Illinois Central Orders 50 2-8-4 Type Locomotives 


The Illinois Central has ordered 50 2-8-4 type locomotives from 
the Lima Locomotive Works. These are duplicates of the Lima 
A-1 locomotive and will have 28 in. by 30 in. cylinders, 63 in. 
diameter driving wheels, 240 lb. boiler pressure. They will have 
a booster-equipped four-wheel articulated trailer truck, which 
makes possible one hundred square feet of grate area. The ap- 
proximate total weight of one of these engines in working order 
will be 385,000 Ib. Inquiry for this equipment was reported in 
the Railway Age of May 15. 


Tue At Pacirico, Costa Rica, has ordered two consolidation 
type locomotives from the Baldwin Locomotive Works. 


Tue Cricaco & NortH WeEsTERN has ordered one 60-ton oil- 
electric locomotive from the American Locomotive Company, the 
General Electric Company and the Ingersoll-Rand Company. 


Tue Cuicaco, INDIANAPOLIS & LoulsvILLE has ordered six 
Mikado type locomotives from the American Locomotive Company. 
These locomotives will have 27-in. by 32-in. cylinders and a total 
weight in working order of 326,000 Ibs. Inquiry for this equip- 
ment was reported in the Railway Age of February 27. 


Freight Cars 


THe Great NorTHERN is inquiring for 3,200 underframes for 
freight cars. 


THE CaRNeGIE STEEL Company has ordered 8 Extension Side 
Dump cars from the Clark Car Company. 


Tue MicuicgAN ALKALI Company has ordered 16 W-yd. air 
dump cars from the Western Wheel Scraper Company. 


THE TENNESSEE CENTRAL has ordered 100 hopper cars, 100 
gondola cars, 25 flat cars and 50 stock cars from the Pressed 
Steel Car Company. 


Tue Bartrmore & Onto has ordered 500 automobile box car 
bodies from the Standard Steel Car Company and 500 automobile 
box cars from the Bethlehem Steel Company. 


Tue PittspurGH TERMINAL Coat Company has ordered 600 
mine cars from the Irwin Mine Car Company and 200 mine cars 
from the Loraine Steel Company. 


Tue Cxicaco, Rock IsLanp & Paciric has ordered 200 under- 
frames from the Bettendorf Company. Inquiry for this equipment 
was reported in the Railway Age of May 8&. 


THE DELAWARE, LACKAWANNA & WESTERN has ordered 300 box 
cars of 55 tons’ capacity and 400 steel hopper cars of 70 tons’ 
capacity from the American Car & Foundry Company, and 200 
box cars of 55 tons’ capacity from the Magor Car Corporation. 


Tue CENTRAL oF New Jersey has ordered 400 steel box cars 
from the Bethlehem Steel Company, 400 steel box cars from the 
Standard Steel Car Company and 200 automobile box cars from 
the American Car & Foundry Company. Inquiry for this equip- 
ment was reported in the Railway Age of May 22. 


Passenger Cars 


Tue St. Lovuts-San Francisco has ordered 4  sixty-foot 
passenger and baggage gas-electric rail cars from the J. G. Brill 
Company, Philadelphia. 


THE DELAWARE, LACKAWANNA & WESTERN has ordered two 
combination baggage and mail cars from the American Car & 
Foundry Company. Inquiry for this equipment was reported in 
the Railway Age of May 8. 
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Motor Vehicles 


THe New ENGLAND TRANSPORTATION COMPANY, the bus sub- 
sidiary of the New York, New Haven & Hartford, has ordered 12 
Mack buses from the International Motor Company. 


Machinery and Tools 
Tue CHicaco GREAT WESTERN is inquiring for four radial drills, 


Tue Atcuison, TorpeKA & Santa Fe is inquiring for one 175- 
ton overhead crane. 


Tue Detaware & Hupson has ordered two motor driven pipe 
machines from Manning, Maxwell & Moore, Inc. 


THe Bett Raitway or CHICAGO is inquiring for one blower, 
one 22-in. drill press, and one 16-in. by &-ft. lathe. 


THe CuHicaco, MILWAUKEE & St. Paut has ordered one Micro 
internal air brake pump grinder from Manning, Maxwell & Moore, 
Inc. 


Tue Boston & ALBANy has ordered a 2,500-lb. Chambersburg 
steam hammer, two 24-in. by 12-in. motor driven gear head lathes, 
two 20-in. by 1l-in. motor driven gear head lathes and one 16-in. 
by 8-in. motor driven gear head lathe, from Manning, Maxwell & 
Moore, Inc. 


THe SEABOARD AiR LINE has ordered a 200 to 400-ton Cham- 
bersburg combination mounting and demounting wheel press; two 
44-in. Putnam vertical boring mills; one 30-in. by 14-in. gear head 
engine lathe and one 18-in. by 8-in. gear head engine lathe from 
Manning, Maxwell & Moore, Inc. 


Tue Texas & Paciric has ordered one 90-in. Putnam journal 
turning, quartering and pin turning machine; one Micro air brake 
pump internal grinder; 2 heavy motor driven floor grinders: one 
32-in. heavy duty shaper ; one 36-in. by 36-in. by 42-in. crank planer 
and one 20-in. by 10-in. crank planer from Manning, Maxwell & 
Moore, Inc. 


Iron and Steel 


THE Norrotk & WESTERN is reported to be inquiring for 54,000 
tons of rail. 


THe New Yorx, New Haven & Hartrorp is inquiring for 
200 tons of steel for bridges. 


THE Cuicaco, Rock Istanp & Paciric has ordered 200: tons 
of structural steel for a bridge in Joliet, Ill., from the American 
Bridge Company. 


Signaling 


Tue ILLINoIs CENTRAL has ordered four locomotive equipments 
for the Union automatic train stop to be used on locomotives 
running between Waterloo, Ia., and Fort Dodge. 


Tue PENNSYLVANIA has ordered from the Union Switch & 
Signal Company 13 Style S-8 electric units and a 24-lever frame, 
for addition to mechanical interlocking at Hanna, Ind.; also four 
units for Wanatah, Ind. 


THe CLeveLAND, C1IncINNATI, Cuicaco & St. Louis has ordered 
from the Union Switch & Signal Company a 12-lever electro- 
mechanical interlocking machine frame, with nine working S-8 
units, for “MC” junction, Middletown, ‘Ohio. 


Tue New York CENTRAL has ordered from the Union Switch 
& Signal Company 90 searchlight signals, 465 relays and other 
apparatus for automatic block signaling on new third and fourth 
main tracks on the West Shore division between Weehawken, 
N. J., and West Englewood. 


THE PENNSYLVANIA has ordered from the Union Switch & 
Signal Company ten Style “S-8” units and other material for 
additions at SK Tower, Canton, Ohio. Also, a Style “S-&” electro- 
mechanical machine for installation in conjunction with the existing 
mechanical interlocking at New Madison, Oh’‘o. 
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D. A. Corey, vice-president of S. F. Bowser & Co., Fort 
Wayne, Ind., has resigned. 


The Chicago Pneumatic Tool Company will construct a 
two-story plant, 50 ft. by 260 ft., at Chicago. 


The American Hoist & Derrick Company plans the con- 
struction of a one-story machine shop at St. Paul, Minn. 


W. C. Lloyd has been appointed representative of the Mil- 
waukee Crane & Manufacturing Company, with headquarters 
at Pittsburgh, Pa. 


Loyall A. Osborne, president of the Westinghouse Electric 
International Company, was elected chairman of the National 
Industrial Conference Board at the tenth annual meeting of 
that organization in New York City. 


The Trico Fuse Manufacturing Company, Milwaukee, Wis., 
has appointed J. T. Sudduth & Co., Birmingham, Ala., as 
sales representatives for Alabama and Georgia. The Coast 
Electric Supply Company, Los Angeles, is also representative 
for the state of California. 


A. G. Ripberger, formerly assistant general superintendent 
of operations of the United Alloy Steel Corporation, Canton, 
Ohio, has been appointed chief engineer, covering all divisions. 
Mr. Ripberger will be in charge of all phases of engineering 
and of the operation and maintenance of all power, steam and 
gas plants. 


The business of the Graton & Knight Manufacturing Com- 
pany, Worcester, Mass., has been transferred to the Graton 
& Knight Company. This involves no change in the manage- 
ment of the company, the reorganization comprising financial 
matters only. The officers of the company are: Frank H. Wil- 
lard, president, Frederick E. Barth, vice-president, Paul H. 
Wilson, secretary and Charles A. Bartlett, treasurer. 


Roscoe Seybold, formerly manager of price statistics of the 
Westinghouse Electric & Manufacturing Company, has been 
appointed assistant to F. A. Merrick, vice-president and gen- 
eral manager of the company. Mr. Seybold has been with 
the Westinghouse Company since 1907. He served in the 
price department and later was transferred to the sales de- 
partment, where he was located for some years prior to his 
recent appointment as noted above. 


Francis Hodgkinson, for many years chief engineer of the 
South Philadelphia Works, Westinghouse Electric & Manu- 
facturing Company, has been appointed consulting mechanical 
engineer for the organization as a whole. The position of 
chief engineer of the South Philadelphia Works has been dis- 
continued. A. D. Hunt has been appointed manager of en- 
gineering, a newly created position. He has for many years 
been a member of the engineering staffs of the Westinghouse 


organization. 


G. R. S. Acquires Rights to Miller Train Control 


The General Railway Signal Company of Rochester, N. Y., 
has acquired, under license, the right to make and sell, on a 
royalty basis, the automatic train control systems and train- 
stop devices of the Miller Train Control Corporation in the 
United States and Canada, under its patents, with the excep- 
tion that the Miller Company, which is to maintain its own 
integrity, has reserved for itself its contracts with the Chicago 
& Eastern Illinois, the Elgin, Joliet & Eastern and the New 
York Central (Toledo-Detroit division) on which its installa- 
tions are already in service, and has also reserved the territory 
of the states of Washington, Oregon, Idaho, Nevada, Arizona 
and California. 

The General Railway Signal Company as is known, has 
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contracts for installations of its systems on 22 divisions of 
14 roads. The Miller Train Control Corporation made its 
first installation on the Chicago & Eastern Illinois in 1911 
and has developed many desirable featurés, some of which 
are generic in character. The brake-applying device, which 
was given its first public demonstration in October, 1911, has 
been in continuous service ever since and is used in the com- 
pany’s latest installation of the inductive system on the New 
York Central. A full engine division of the Chicago & East- 
ern Illinois has been in regular service since 1914; 107 miles, 
134 engines. This installation, of the: ramp type, was ap- 
proved by the Interstate Commerce Commission in March, 
1925. Recently the company has developed an intermittent 
induction system, which operates with locomotive apparatus 
only slightly modified from that used in connection with the 
ramp system. In the spring of 1925 the company received 
an order from the New York Central for the equipment of 
29 miles of its Toledo-Detroit division with the new inductive 
system; and announcement has just been made that it has been 
ordered to complete the entire division, 58 miles, including 
some multiple track. This installation was the subject of an 
illustrated article in the Railway Age of May 8, 1926. 


Locomotives Built in May 


May shipments of railroad locomotives, from the principal manu- 
facturing plants, based on reports received by the Department of 
Commerce, totaled 140 locomotives, as compared with 151 in 
April and 101 in May, 1925. The following table gives the ship- 
ments and unfilled orders of locomotives for each month since 
January, 1925. 





Shipments Unfilled orders, end of month * 
= ~ ~ Racal —, mie oa ——_-——, 
omestic Fore ic i 
“— me: =k -. ll omestic Foreign 
and Elec- Flec- Elec- , Elec- 
Month Total Steam tric Steam tric Total Steam tric Steam tric 
ee ] 
january ... 98 41 12 43 2 414 322 44 33 15 
February ... 88 69 7 9 3 414 318 $1 33 12 
PEED: acc. BT 88 13 14 2 461 324 $1 71 15 
“eee 101 7? 14 9 0 490 343 41 77 29 
a ae 101 65 9 25 2 478 $324 48 75 31 
Total (5 ee ee 
months) . 505 341 55 100 9 hl 
_ er 114 58 8 42 6 411 274 4 65 25 
DE cacecce 0 56 12 4 4 386 259 39 65 23 
August .... 118 91 6 13 8 334 199 48 72 15 
September .. 190 42 16 34 8 390 278 41 64 7 
October .... 93 47 21 24 1 530 386 40 92 12 
November .. 106 52 8 46 0 585 435 46 64 40 
December .. 104 68 18 14 4 708 557 54 56 41 
it .Wie 2e ae S ses Reo ce 
1926 
january ... 121 96 11 14 0 653 506 53 52 42 
February .. 163 10] 22 38 2 572 442 60 30 40 
March ..... 162 146 11 4 1 780 386635 50 54 41 
BEE bAésns 151 122 12 1 16 713 580 44 60 29 
Bl Gaceank 140 105 14 12 9 726 585 46 72 23 
Total (5 oe, ae ae pabi 
months)... 737 57 70 69 28 


Obituary 


Samuel H. Dannatt, manager of the New York office of the 
Electric Service Supplies Company, Philadelphia, Pa., died at 
his home in Mount Vernon, N. Y., on May 30, at the age 
of 43. 


Trade Publications 


THREE-CyLINDER Locomortives.—The American Locomotive Com- 
pany, 30 Church street, New York, has issued Bulletin No. 2003 
illustrating and giving the principal dimensions, weights and pro- 
portions of a number of Alco three-cylinder locomotives, among 
which are the Union Pacific and Overland types built for the 
Union Pacific, the Southern Pacific type built for the Southern 
Pacific, the Lehigh Valley type built for the Lehigh Valley, and 
the Mohawk type built for the New York Central Lines. The 
bulletin also contains the paper on the Alco three-cylinder loco- 
motive by J. G. Blunt, read before the Chicago section of the 
American Society of Mechanical Engineers. 
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Atcuison, Topeka & Santa Fe.—Plans have been agreed upon 
by the Kansas Highway Commission and the railroad for the 
elimination of a grade crossing by the construction of a subway 
at Wellington, Kan. 


AtLantic Coast Line.—This company contemplates the con- 
struction of stations at Tice, Fla., and at Naples, Fla. 


BALTIMORE & On10.—This company has awarded a contract to 
the Vang Construction Company, Cumberland, Md., for making 
bridge and channel changes at Dock Siding, Ill.; estimated cost, 


$45,000. 


Boston & Maine.—A program has been adopted calling for the 
ballasting of 3544 miles of the road, double track, between Boston 
and Portland this summer; 15 miles on the southern division and 
23 miles on the Fitchburg division; total 73% miles of road, double 
track. The ballast will, in most cases, raise the road bed about 
12 in. and the probable cost is $800,000 or more. It is planned to 
complete the stone ballasting of the entire western division, between 
Boston and Portland, within three years. 


CENTRAL oF GEORGIA.—This company contemplates the construc- 
tion of a station at Fort Benning, Ga. 


Cuicaco & Nortu Western.—Contracts have been placed with 
the Chicago Bridge & Iron Company, for the construction of water 
treating plants ranging from 12,500 to 35,000 gallons per hour 
capacity, at Chadron, Neb., New Ulm, Minn., South Pekin, III, 
and New Butler, Wis. 


Cuicaco & NortH WESTERN.—A contract has been awarded to 
the Chicago Bridge & Iron Company for the construction of five 
water treating plants as follows: Salem, 50,000-gal. capacity, 
Marshalltown, Iowa, 75,000-gal. capacity, Fremont, Neb., 125,000- 
gal. capacity, Nelson, Ill., 150,000-gal. capacity and Huron S. D., 
50,000-gai. capacity. 


Cuicaco & WESTERN INDIANA.—This company has given a con- 
tract to the McClintic-Marshall Company for 650 tons of structural 
steel for highway crossing work. 


Cuicaco, INDIANAPOLIS & LouisviLLe.—Bids will be closed on 
June 15 for the construction of a 1-story Bedford stone passenger 
station at Bedford, Ky. 


Cuicaco, Rock Istanp & Pactric.—Plans are being prepared 
for the construction of a one-story shop building at Burr Oak 
(Chicago), Il. 


Los ANGELES Union Station.—A hearing to show why the 
Southern Pacific, the Union Pacific, the Atchison, Topeka & Santa 
Fe and the Pacific Electric should not join in the construction of 
a union station at Los Angeles will be held by the California 
Railroad Commission on August 2. 


MissourI-KANSAS-TEXAS.—Plans have been agreed upon by the 
Kansas Highway Commission and the railroad for the construction 
of a subway at Chetopa, Kan. 


Missouri Paciric.—A contract has been awarded to the Vir- 
ginia Bridge & Iron Company for the construction of a bridge at 
Kragen, Ark., to cost approximately $63,000. 


Morris & Essex.—This company, which is leased by the Dela- 
ware, Lackawanna & Western, has applied to the Interstate Com- 
merce Commission for authority to build a four-track extension 
of 0.676 miles to connect with a new freight yard at Jersey City, 
N. J. 


New York CENTRAL.—This company has awarded a contract 
to the P. T. Cox Contracting Company, Inc., New York City, for 
the construction of north abutment, including wing wall at W. 
137th street, New York City, to cost approximately $95,000. A 
contract has been awarded to the Morgan Engineering Company, 
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New York City, for the manufacture, delivery and erection of a 
20-ton electric traveling crane at Rochester, N. Y., to cost ap- 
proximately $33,500. A contract has also been awarded to the 
Walsh Construction Company, Davenport, Ia., for grading for 
third track from Voorheesville, N. Y., to South Schenectady, 
N. Y., to cost approximately $975,000. 


New York, New Haven & Hartrorp.—This company has 
authorized the construction, by company forces, of an extension 
(34 ft.) of nine stalls in the present engine house at Cedar Hill. 
New Haven, Conn., to accommodate heavy power. The approxi- 
mate cost is $80,000. This supersedes previous information re- 
ported in the Railway Age of May 15 that a 10-stall extension 
would be constructed, to cost approximately $97,000. 


NorFotK & WESTERN.—This company has awarded contracts to 
J. P. Pettyjohn & Co., Lynchburg, Va., for a motive power office 
at Williamson, W. Va., and for foundation work for engine pits 
and a roundhouse at the same point, the former to cost approxi- 
mately $45,000 and the latter approximately $75,000. 


NorTHERN Paciric.—New freight handling facilities will be 
constructed at Spokane, Wash., as part of the development of a 
new industrial site in that city. The buildings will include a 
67-ft. by 80-ft. office building; a 67-ft. by 280-ft. inbound freight 
house and an 18-ft. by 700-ft. covered platform for outbound 
freight. 


Orecon SHort Line.—This company has awarded a contract to 
the Virginia Bridge & Iron Company for the construction of a 
bridge at Ogden, Utah, to cost approximately $26,000. 


St. Louts-San Francisco.—Indorsement of the proposal of 
this company to build a line from Aberdeen, Miss., to Kimbrough, 
Ala., to connect with the Muscle Shoals, Birmingham and Pensa- 
cola has been given by the Alabama Public Service Commission. 
An application for the construction of this line is now before the 
Interstate Commerce Commission. 


SoOUTHERN.—This company closed bids on June 11 for a 1,000- 
ton capacity reinforced concrete coaling station at Chattanooga, 
Tenn. 


SouTHERN.—A contract has been awarded to the Virginia Bridge 
& Iron Company for the construction of a car repair shed at 
Knoxville, Tenn., to cost approximately $31,000. 


SouTHeRN Paciric—The line from Truckee, Cal., to Lake 
Tahoe is being broad-gaged at a cost of $180,000, while improve- 
ments are being made to the company’s property on Lake Tahoe 
at an estimated cost of $75,000. 


Tue TERMINAL Rarroap AssocraTION or St. Lours.—This 
company contemplates the construction of a car repair shop to 
cost approximately $50,000 with equipment. 


WasasH.—This company is asking for bids for the construction 
of a 2-story brick office and mill building, 34 ft. by 188 ft., at 
Oakwood, Mich. 


Prunes Cost More THAN Locomorives.—While still less costly 
than prunes and not half so expensive as butter, the price of loco- 
motives has increased more than ten cents a pound since 1915, 
according to J. H. Dyer, general manager of the Southern Pacific. 
The company last year paid an average price of 17.3 cents a pound 
for 11,218,600 Ib. of locomotives, as compared with an average 
of 7.09 cents in 1915. Public interest “has occupied itself largely 
with the advancing cost of living. Few people, however, are 
aware, says Mr. Dyer, of the fact that during ten years in which 
foodstuffs advanced 46 per cent, the cost of locomotives advanced 
140 per cent. The Pacific type locomotive that in 1915 cost 
$25,585 now costs approximately $75,000. “Other costs of railway 
equipment and operation have increased proportionately. Mean- 
while railway income, restricted by legislation, has shown no in- 
crease corresponding with either the mounting cost of living or 
the swollen expense of railroad operation. The company’s gross 
freight revenue since 1914 has increased only 24.5 per cent per 
ton mile, and passenger revenue 28.2 per cent per passenger mile. 
In view of the high cost of railroad living only the increased 
efficiency of railroad administration and operation enables the 
carriers to do business at even a slight profit.” 
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Axron, CANTON & YouNGsTOWN.—A pflication.—This company 
has applied to the Interstate Commerce Commission for authority 
to guarantee $200,000 of 414 per cent equipment trust certificates 
to be delivered, together with $52,105 cash, in payment of four 
locomotives purchased. The issue will be dated June 1, 1926, and 
will mature in serial installments from June 1, 1927, to June 1, 
1941. 


Arcuison, Topeka & SANTA Fe.—Acquisition—The Interstate 
Commerce Commission has assigned this company’s application for 
authority to acquire control of the New Mexico Central for hear- 
ing on June 23 at Washington before Assistant Director Burnside, 
of the Bureau of Finance. 


ATLANTA, BIRMINGHAM & ATLANTIC.—Reorganization.—The 
projected reorganization of this company and its acquisition by the 
Atlantic Coast Line of control of the road will be the subject of 
final argument on July 14, at Washington, before the Interstate 
Commerce Commission, Division 4. 


BurrFaco & SusQUEHANNA.—Guaraniy.—The Interstate Com- 
merce Commission has certified to the Secretary of the Treasury 
that it has fixed the guaranty of the Buffalo & Susquehanna 
Railroad under Section 209 of the Transportation Act at $78,250 
and that $21,749 is due from the carrier on account of over- 
payment. 


Cuicaco & NortH WESTERN.—Bonds.—This company has ap- 
plied to the Interstate Commerce Commission for authority to 
procure authentication and delivery of $14,000,000 of first and 
refunding mortgage bonds, to reimburse its treasury in part for 
capital expenditures from August 1, 1923, to December 31, 1925. 


Cuicaco, INDIANAPOLIS & LoutsviLtE.—Bonds.—This company 
has applied to the Interstate Commerce Commission for authority 
to issue nominally $855,000 of first and general mortgage 6 per 
cent bonds to be pledged from time to time as security for short 
term notes. 


Cuicaco, INDIANAPOLIS & Louisvitte.—Bonds Sold—Potter & 
Co. and Harris, Forbes & Co., have sold at 98 and accrued interest 
to yield about 5% per cent $1,000,000 first and general mortgage 
5 per cent bonds Series A. The bonds mature May 1, 1966, and 
are non-redeemable. The first and general mortgage bonds are 
secured on the entire property of the company subjct to $16,903,000 
closed prior lien bonds. The authorized issue of first and general 
mortgage bonds is $40,000,000. Including Series B there will be 
$8,261,000 bonds outstanding in the hands of the public. Of the 
unissued bonds $16,172,000 are reserved to retire underlying liens 
and the balance may be issued for only 80 per cent of the cash 
cost of additions, improvements and acquisitions. 


DEUTSCHE REICHSBAHN.—Preferred Stock Issue—Jerome B. 
Sullivan & Co., 42 Broadway, New York, have offered at 95%4 
150,000,000 gold marks 7 per cent preferred stock, series 4, of the 
Deutsche Reichsbahn or German Railways Company, in denomi- 
nations of 200, 500, 1,000 and 10,000 Reichsmarks. Details of the 
issue are given as follows: 


The German Railways Company, organized by the Dawes Commission, is 
the largest railroad system in the world, comprising 33,000 miles of track, 
and employs more than 700,000 men. 

Rm. 881,000,000 preferred stock to be presently outstanding is followed 
by Rm. 13,000,000,000 common stock owned by the German Government. 
Prior obligations consist of Rm. 11,000,000,000 5 per cent bonds held in 
trust for the Allied Governments, and an obligation imposed by the Dawes 
Commission to set aside annually out of the gross income a reserve of 2 per 
cent until this fund totals Rm. 500,000,000. 

Earnings for the past year have been satisfactory. It is expected that 
the earnings of future years will compare very favorably with those of pre- 
war years, which showed an average annual surplus of one billion marks 
after the deduction of operating expenses and taxes. About one-half of this 
annual surplus is required to pay interest on the bonded debt. 

If a dividend is declared out of surplus earnings on the common stock, the 
preferred stock shall be entitled to an extra dividend equivalent to one-third 
of such surplus earnings. Dividends subject to 10 per cent German income 
tax, but the company agrees to bear any future tax levies over 10 per cent. 

This issue is non-redeemable until 1942. Redeemable from 1942 to 1949 
at 120 per cent; 1949 to 1959 at 110 per cent; and thereafter at 100 per 
cent. 

The proceeds of this issue are to provide funds for additions to the existing 
property. 


Dividends are guaranteed by the German government. 
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East JorDAN & SouTHERN.—Valuation—The Interstate Com- 
merce Commission has found the final value for rate-making pur- 
poses to be $401,738 as of 1918. 


FarircHIED. & NoORTHEASTERN.—Ahbandonment.—The Interstate 
Commerce Commission has issued a certificate authorizing this. 
company to abandon as to interstate and foreign commerce its 
entire line which extends from Cleghorn, Wis., to Owen, 65 miles. 
The road was built to serve lumber operations which have now 
practically ceased. The territory is served by lines of the Minne- 
apolis, St. Paul & Sault Ste. Marie and the Chicago, St. Paul, 
Minneapolis & Omaha. The commission sustained the view of the 
Railroad Commission of Wisconsin that the Interstate Commerce 
Commission had no jurisdiction to authorize the abandonment as 
to intrastate commerce of any portion of the carrier’s line, since 
its entire railroad is located wholly within a single state. 


GREAT NorRTHERN.—Security Issue Postponed.—The Interstate 
Commerce Commission has issued an order at the request of the 
Great Northern vacating another of January 26 last, which 
authorized the company to issue $5,000,000 of general mortgage 
5 per cent bonds, to be dated January 1, 1923, and to mature 
January 1, 1973. The Great Northern advised the commission’ 
that it did regard the proposed issue of securities as desirable at 
the present time. 


Live Oak, Perry & GuLr.—laluation.—The Interstate Com- 
merce Commission has found the final value for rate-making pur- 
poses to be $693,900 as of 1917. 


Marion & Eastern.—Purchase—The Illinois Commerce Com- 
mission on June 2 authorized the Missouri Pacific to purchase all 
of this company’s outstanding capital stock for $190,000. 


MippLe CREEK.—Acquisition of Extension—This company has 
applied to the Interstate Commerce Commission for authority to 
acquire and operate under a 10-year lease a line extending from 
Hartland to Bickmore, 4.2 miles in Clay county, W. Va., and a 
right-of-way extending beyond Bickmore to Greendale. The car- 
rier states that the present owners of the property in question 
cannot continue operation and that operation should be continued 
to serve several mines producing a large tonnage of coal. 


Mosite & Gutr.—Purchase of Line—Application has been 
made to the Interstate Commerce Commission to issue $300,000 
of capital stock to be used for the purchase of a Jogging road 
extending from Fayette, Fayette county, to Buhl, Tuscaloosa 
county, Ala., a distance of 30 miles, and to construct an extension 
of 3.5 miles. The road is not now operated as a common carrier 
and is owned by the W. P. Brown & Sons Lumber Company. 
It is the intention of the applicant to deliver to the lumber com- 
pany $295,000 par of the proposed issue of capital stock. 


New YorK CENTRAL.—$500,000,000 Capital—Leases of Sub- 
sidiaries—The directors on June 9 recommended that the New 
York Central’s authorized capital stock be increased from 
$400,000,000 to $500,000,000 and that five subsidiary lines, now 
controlled through stock ownership, be leased. The company now 
has $383,253,340 stock outstanding. A special meeting of the 
stockholders has been called for September 29 to pass on these 
recommendations of the directors, which include also a proposal 
that the directors be authorized to offer, from time to time, to 
employees of the company or of subsidiary lines, New York 
Central stock for subscription in amounts not more than 
$20,000,000 in the aggregate. 

The proposed leases, involving the Michigan Central, Cleveland, 
Cincinnati, Chicago & St. Louis (Big Four), the Cincinnati 
Northern, the Chicago, Kalamazoo & Saginaw and the Evans- 
ville, Indianapolis & Terre Haute, represent the first important 
recent step of the New York Central to bring its subsidiary lines 
into closer union. 

At the same time the Michigan Central, 99 per cent of the 
stock of which is owned by the New York Central, declared a 
semi-annual dividend of 17% per cent, thereby raising the annual 
rate of payment from 20 per cent to 35 per cent. 

The New York Central recently increased its holdings of 
Michigan Central by public offer of $1,000 a share for the few 
outstanding minority shares. 

The lease proposals, each for 99 years, are as follows: 

1. Lease of the Michigan Central at an annual rental which includes a 


dividend on Michigan Central stock pledged as collateral for the New York 
Central-Michigan Central 3% per cent collateral bonds in compliance with 








1700 RAILWAY AGE 


the indenture under which they were created, and an amount equal to 
50 per cent on such stock as is not owned by the New York Central. 

2. Lease of the Chicago, Kalamazoo & Saginaw to the New York Central. 
The stock of this road is held by the Central and the Michigan Central. 

3. Lease of the Cleveland, Cincinnati, Chicago & St. Louis at an annual 
rental which includes an amount equal to 5 r cent on the preferred and 
10.per cent on the common stock not owned om the New York Central. 

4. Lease of the Cincinnati Northern Railroad to the Cleveland, Cincinnati, 
Chicago & St. Louis at an annual rental which includes an amount equal 
to 12 per cent on such stock as is not owned by the New York Central. 

5. Lease of the Evansville, Indianapolis & Terre Haute to the Cleveland, 
Cincinnati, Chicago & St. Louis, all of the stock being owned by the lessee. 
This leasehold would be transferred to the New York Central. 

The New York Central at the present time owns more than 99 per cent 
of the stock of the Michigan Central and more than 84 r cent of the 
preferred and 91 per cent of the common stock of the Cleveland, Cincinnati, 
Chicago & St. Louis. The “Big Four,” in turn, owns more than 97 per cent 
of the stock of the Cincinnati Northern. 

Meetings of the stockholders of the several companies have been called for 
dates in September to ratify the leases, and applications will be made in due 
course to the Interstate Commerce Commission for the latter’s approval. 

No announcement was made regarding the Pittsburgh & Lake 
Erie, of which the New York Central owns a majority of the 
capital stock or of the Rutland, which the New York Central 
controls jointly with the New Haven. 


New York, Cuicaco & St. Louis.—New Merger Plan Rumored. 
—Persistent rumors in New York are to the effect that the Van 
Sweringens will soon make an announcement with regard to 
details of a modified plan for the proposed Nickel Plate Railroad 
consolidation, which plan has been altered to meet the objections 
of the Interstate Commerce Commission. 


Norrotk & WesTerN.—Virginian Lease—The application to 
acquire control of the Virginian has been assigned for argument 
before Division 3 of the Interstate Commerce Commission on 
July &. 


SaraAToGA & ENCAMPMENT.—A bandonment.—Abandonment of 
the Saratoga & Encampment as to interstate and foreign com- 
merce was authorized by the Interstate Commerce Commission 
by an order issued on June 9. The line extends from a con- 
nection with the Union Pacific at Walcott to Encampment, Carbon 
county, Wyo., a distance of 44.77 miles. The property is owned 
by the Morse Brothers Machinery & Supply Company which, 
under the commission’s order, is directed to sell the line, or any 
portion of it, at its net fair junk value to any one desiring to 
purchase it within the next 120 days. The proceeding with re- 
spect to abandonment of the road has been pending since 1921. 
In 1921 the Union Pacific agreed to operate the line for a period 
of three years, with the option to purchase it. The Union Pacific 
did not purchase the line, however, and ceased operating it Oct. 
31, 1924. Since that time the road has been operated by a 
receiver. 

SAVANNAH & ATLANTA.—Security /ssue—Charles E. Gay, 
Jr.. receiver, has been authorized by the Interstate Commerce 
Commission to issue $500,000 of 7 per cent receivers’ certificates 
to retire an outstanding note for $150,000 and to make improve- 
ments on its line 


SPOKANE INTERNATIONAL.—!laluation—The Interstate Com- 
merce Commission has found the final value for rate-making pur- 
poses to be $4,860,121 as of 1917 


St. Lovis & O'Fatton.—E-xcess Operating Expenses—The 
Interstate Commerce Commission, which recently made public a 
proposed report by Examiner Kelley recommending findings as to 
the excess income of this company and the Manufacturers’ Railway 
under section Il5a of the Interstate Commerce act, has issued an 
order re-opening the proceedings for further hearing before 
Examiner Kelley at Washington on June 21 “on the question of 
excess operating expenses during the year 1923.” Oral argument 
before the commission on the proposed report has been set for 
July 1 and 2. 


Texas & New OrLeans.—Abandonment of Branch.—The Inter- 
state Commerce Commission has issued a certificate authorizing 
this company to abandon its branch from a connection with the 
Beaumont-Dallas line at Rockland, Tex., to Turpentine, 10.5 miles, 
which was built to serve lumber operations. 


UNADILLA VALLEY.—V aluation—The Interstate Commerce Com- 
mission has found the final value “for rate-making purposes to 
be $316,000 as of 1918. 


WitiraMsport & Nortu Brancu.—Valuation.—The Interstate 
Commerce Commission has found the final value for rate-making 
purposes to be $1,001,600 as of 1917. 
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Chicago, Milwaukee & St. Paul 
Receivership Hearings Close at Chicago 


Hearings before the Interstate Commerce Commission on the 
receivership of the Chicago, Milwaukee & St. Paul, which 
have been held at Chicago during the past two weeks were 
closed on June 5. At the final session, Commissioner Cox 
indicated that while there was a possibility of further hearings in 
Chicago later in the month or in July, it was probable that the 
next hearing would be held in Washington about the first of July. 
At that time attorneys for the railroad are expected to present 
evidence in rebuttal to exhibits submitted previously by the govern- 
ment dealing with alleged discrepancies in the St. Paul’s accounts. 

Attorneys for the commission, assisted by counsel for the state 
of Wisconsin and for bondholders have endeavored to substantiate 
charges of conspiracy and mismanagement in connection with the 
acquisition of the Chicago, Terre Haute & Southeastern and the 
Chicago, Milwaukee & Gary by the St. Paul; also in the St. 
Paul’s coal contracts and the accounts of the road covering both 
activities. The commission seeks to secure information relating 
to the construction and subsequent electrification of the Puget 
Sound extension. The collection of this information is expected 
to be completed by September, at which time hearings will be 
conducted in Seattle, Wash. 


Average Price of Stocks and Bonds 


Last Last 
June 8 Week Year 
Average price of 20 representative rail- 


lr GN bbc chacchecaiccsbodteees 93.17 91.99 79.15 
Average price of 20 representative rail- 
Me ME awackbeaanekesebanteohne 96.43 96.18 91.36 


Dividends Declared 


Lake Erie & Eastern.—Initial, 2 per cent, payable July 1 to holders of 
record June 24. 

Mohawk Valley.—$.50, quarterly, payable July 1 to holders of record 
June 21. 

Pere Marquette—Common, 1% per cent, quarterly, payable July 1 to 
holders of record June 15. Prior preferred, 1% per cent, quarterly; pre- 
terred, 1% per cent, quarterly, both payable August 2 to holders of record 
July 15. 

St. Louis, Rocky Mountain & Pacific—Common, % per cent, quarterly; 
preferred, 1% per cent, quarterly, both payable June 30 to holders of record 
June 15, 

Cleveland, Cincinnati, Chicago & St. Louis has declared regular quarterly 
dividends of $1.75 on common and $1.25 on preferred, both payable July 20 
to steck of record June 25. : 

Canada Southern has declared regular quarterly dividend of 1% per cent, 
payable August 2 to stock of record July 25. 

Cincinnati Nerthern has declared a dividend of 5 per cent, payable July 20 
to stock of record July 13. The last previous dividend was 5 per cent, 
paid January 20 this year. 

Detroit River Tunnel has declared regular quarterly dividend of 3 per 
cent, payable July 15 to stock of record July 8. 

Michigan Central has declared a semi-annual dividend of $17.50, payable 
July 29 to stock of record June 25. This places the stock on an annual 
basis of 35 per cent. The last previous dividend was 7% per cent extra 
and 10 per cent semi-annual, paid January 29, 1926. 

New York Central has declared regular quarterly dividend of $1.75, 
payable August 2 to stock of record June 2 

Pittsburgh & Lake Erie has declared regular quarterly dividend of $2.50, 
payable August 2 to stock of record July 16. 

foronto, Hamilten & Buffale has declared a semi-annual dividend of 3 per 
cent, payable July 1 to stock of record June 24. On December 31, 1925, 
the company paid a stock dividend of 20 per cent and cash dividend of 
6 per cent. 


Valuation Reports 
The Interstate Commerce Commission has served final or 
tentative valuation reports, finding final value for rate-making 
purposes of the property owned and used for common-carrier 
purposes as of the respective valuation dates as follows: 


Finat Reports 


DN tT i cecikcedensdhksnckssenenss $195,810 1918 
Central Transfer Railway & Storage Co. (owned, but 

ee ee ee ocak canicbwakwcweuk eee ck’ 24,500 1917 
Intermountain ete eeed ss 40ckien Sede Cheb odensheeteuss 991,127 1916 
PE WES cH adiwndesek ed ceae hepunkbetiins adedas 235,489 1915 
- tb Cont TENTATIVE REPoRTS 
PE Rr ee Eee es aS ee 70,500 191 
a a la a a ne 1917 
NE ESE ERE EET SES NEON 3,287,000 1918 
a ES a wane uhnn mad ena eieabed wade 6,559,700 1917 
EL StrebhihGbnentbanss deeeeuseecenied cauewines 396,000 1917 
ES ELT EL RS 1,110,050 1917 
Wee, COONS BH Wester Re cc ccccccccccscosccecces 886,100 1917 
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[ Railway Officers 


Executive 


P. T. Hubbell has been elected vice-president of the Waco, 
Beaumont, Trinity & Sabine, with headquarters at Houston, 


Tex. 


Operating 


S. L. Clayton has been appointed division examiner of the 
Southern Pacific, with headquarters at Dunsmuir, Cal. 


William A. Aiken, Jr., who has been appointed superin- 
tendent of transportation of the Richmond, Fredericksburg & 
Potomac, with headquarters at Richmond, Va., was born on 
May 8, 1882, at Nor- 
folk, Va., and was edu- 
cated at the Richmond 
High School. He en- 
tered railway service on 
October 1, 1900, in the 
traffic department of 
the Richmond, Freder- 
icksburg & Potomac, 
where he remained until 
1902. From 1902 to 
1906, he was secretary 
to the assistant general 
manager of the same 
road, and from 1906 to 
1910, was chief clerk to 
the general superinten- 
dent. Mr. Aiken then 
became chief clerk to 
the superintendent of 
transportation, which 
position he held until 
1920. He was then ap- 
pointed assistant to the superintendent of transportaion, which 
position he was holding at the time of his recent appointment 
as superintendent of transportation. 





W. A. Aiken, Jr. 


P. L. Gaddis has been appointed superintendent of the 
Southern division of the Florida East Coast, with headquarters 
at Miami, Fla., to succeed E. P. McLain, resigned. Mr. Gaddis 
was born at Jasper, Ga., 
and was educated in the 
public schools. He en- 
tered the service of the 
Marietta & Georgia 
(now a part of the 
Louisville & Nashville) 
in 1900, and from 1902 
to 1904 served as tele- 
graph operator on that 
road and as agent-oper- 
ator on the Florida East 
Coast. In 1905 he be- 
came chief operator of 
the Jacksonville Ter- 
minal Company, and 
subsequently served as 
chief operator and sta- 
tion master for the At- 
lanta Terminal Com- 
pany, until 1910. He 
held various positions 
with the National Rail- 
ways of Mexico until 1915, and from that year until the time 
of his recent promotion, was consecutively dispatcher, chief 
dispatcher, trainmaster, assistant superintendent and trans- 
portation inspector on the Florida East Coast. 





P. L. Gaddis 
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E. W. Cameron, assistant superintendent of the Canadian 
National Railways, with headquarters at Neetawa, Man., has 
been transferred to the Regina division, with headquarters at 
Moose Jaw, Sask. 


George H. Sido, superintendent of transportation of the 
Wabash, with headquarters at St. Louis, Mo., has resigned to 
become general superintendent of the Ann Arbor, with head- 
quarters at Toledo, Ohio, and will be succeeded by Fred 
Meyers, assistant superintendent of transportation. The office 
of assistant superintendent of transportation has been abol- 
ished. 


Traffic 


Edward Hoffman has been appointed general agent of the 
New York Central, with headquarters at Cleveland, Ohio, to 
succeed L. M. Souders, resigned. 


Robert M. Rogers has been appointed traffic manager of the 
Green Bay & Western, the Kewaunee, Green Bay & Western, 
and the Ahnapee & Western, with headquarters at Green 
Bay, Wis. 


Walter L. Meyers, division freight and passenger agent of 
the Missouri-Kansas-Texas, with headquarters at Galveston, 
Tex., has been transferred to Atlanta, Ga., and will be suc- 
ceeded by J. E. Scott, soliciting freight agent, with headquar- 
ters at Dallas, Tex. 


J. Hattendorf, general freight agent of the Yazoo & Mis- 
sissippi Valley, with headquarters at Memphis, Tenn., has 
been promoted to assistant freight traffic manager, with the 
same headquarters and will be succeeded by J. L. Sheppard, 
assistant general freight agent, with the same headquarters. 


E. F. Fleming, general agent, freight department, of the 
Chicago, Burlington & Quincy, with headquarters at Chicago, 
has been appointed general freight agent (solicitation), a 
newly created position and will be succeeded by H. A. Pence, 
division freight agent, with headquarters at Burlington, Towa, 
who in turn will be replaced by I. E. Appleton, assistant gen- 
eral agent, with headquarters at Chicago, who will be suc- 
ceeded by H. F. Koenig, city freight agent, with headquarters 
at Chicago. 


C. H. Pumphrey, assistant general freight agent of the Bal- 
timore & Ohio, with headquarters at Louisville, Ky., has been 
promoted to assistant to vice-president, with headquarters at 
Baltimore, Md. L. C. Smith, district freight representative, 
with headquarters at Memphis, Tenn., has been appointed 
division freight agent, with headquarters at Louisville, Ky., 
and the positions of assistant general freight agent and district 
freight agent have been abolished. T. O. Pinaire, district 
freight agent, with headquarters at Louisville, Ky., will suc- 
ceed Mr. Smith as district freight representative, with head- 
quarters at Memphis, Tenn. D. E. Sullivan, division freight 
agent, with headquarters at Garrett, Ind., has been promoted 
to assistant to the general freight agent, with headquarters at 
Chicago, and will be succeeded by C. M. Groninger, division 
freight agent, with headquarters at Springfield, Ill. E. N. 
Kendall, division freight agent, with headquarters at Newark, 
Ohio, has been granted a leave of absence on account of ill 
health, and will be succeeded by W. S. Bollman, division 
freight agent, with headquarters at Chillicothe, Ohio, who in 
turn will be succeeded by A. S. Baker, chief clerk to the vice- 
president, with headquarters at Baltimore, Md. E. C. Law, 
district freight agent, with headquarters at Toledo, Ohio, has 
been granted a leave of absence on account of ill health and 
will be succeeded by M. N. Freese, district freight agent, with 
headquarters at Columbus, Ohio, who in turn will be succeeded 
by C. P. Bauchens, district freight agent, with headquarters 
at St. Louis, Mo. Mr. Bauchens will be succeeded by L. W. 
Land, district freight representative, with headquarters at 
Tulsa, Okla. 


Charles H. Mathews, Jr., general passenger agent of the 
Pennsylvania, with headquarters at Pittsburgh, Pa., has been 
transferred in the same capacity to Philadelphia, succeeding 
O. T. Boyd, who died on May 29. William Pedrick, Jr., gen- 
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eral eastern passenger agent at New York, has been appointed 
general passenger agent, with the same headquarters, a newly 
created position. Henry Opperman, Jr., district passenger 
representative at New York, has been appointed foreign pas- 
senger agent, with the same headquarters, a newly created 
position. An additional position of general freight agent at 
Chicago has been created and R. W. Cooke, assistant general 
freight agent at Chicago has been assigned to the place. F. McD. 
Quinn, assistant general passenger agent at Pittsburgh, has 
been appointed general passenger agent, with the same head- 
quarters, succeeding Mr. Mathews. R. M. Flocker, division 
passenger agent at Pittsburgh, has been appointed assistant 
general passenger agent at that city, succeeding Mr. Quinn, 
and F. E. Lowe, chief clerk in the passenger department at 
Pittsburgh, has been promoted to division passenger agent 
to succeed Mr. Flocker. F. W. Nash, assistant general freight 
agent at St. Louis, has succeeded Mr. Cooke as assistant gen- 
eral freight agent at Chicago. C. E. Clapp, division freight 
agent at Chicago, has been appointed assistant general freight 
agent at St. Louis, to succeed Mr. Nash. George A. Hill, 
division freight agent at Detroit, Mich., has succeeded Mr. 
Clapp as division freight agent at Chicago. R. H. Miller, 
district freight representative at Pittsburgh, has been appointed 
division freight agent at Detroit, succeeding Mr. Hill, and 
N. F. Carter, district freight agent at Charlotte, N. C., has 
succeeded Mr. Miller at Pittsburgh. T. A. McMillen, chief 
clerk to the traffic.-manager at Chicago, has been appointed 
division freight agent at Grand Rapids, Mich., succeeding 
H. R. Griswold, who died recently. W. J. Baar, district freight 
representative at Seattle, Wash., has been appointed division 
freight agent at Fort Wayne, Ind., succeeding W. B. Hopkins, 
who has become assistant general freight agent on the Long 
Island, at New York, and C. B. Brodie, division passenger 
agent at New York, has been appointed general eastern pas- 
senger agent, with the same headquarters, succeeding Mr. 
Pedrick. These appointments are all effective June 15. 


Mechanical 


G. A. Miller, who was superintendent motive power and 
machinery of the Florida East Coast, with headquarters at 
St. Augustine, Fla., and who recently made application for 
retirement, has been assigned to special duties relating to the 
completion of the Miller shops at St. Augustine, with the title 
of superintendent motive power and machinery, retired, pend- 
ing formal retirement. 


Engineering, Maintenance of Way and Signanng 


W. T. Covert, who has been appointed chief engineer, main- 
tenance of way, of the Eastern region of the Pennsylvania, 
was born on January 4, 1873, at Philadelphia, Pa., and was 
graduated from the 
Pierce School of Busi- 
ness at Philadelphia, 
Pa., and from Cooper 
Institute, at New York. 
He entered railway ser- 
vice in May, 1890, as a 
clerk in the accounting 
department of the Penn- 
sylvania, at  Philadel- 
phia, and until October 
3, 1895, was rodman on 
the same road, and 
served in various ca- 
pacities in connection 
with construction work 
under the engineer 
maintenance of way of 
the United Railroads of 
New Jersey. From the 
latter date until June, 
1897, he was in the office 
of the principal assist- 
ant engineer of the Pennsylvania, at Altoona, Pa. He then be- 
came assistant supervisor of the Philadelphia division, at 
Paoli, which position he held until July, 1900. From July, 
1900, until October 25, 1917, he was successfully supervisor 





W. T. Covert 
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on the Renovo division, supervisor of the Philadelphia yard, 
assistant engineer of the Chautauqua division, assistant engi- 
neer on the Eastern & Susquehanna division and division engi- 
neer on the Philadelphia Terminal division of the same road. 
On October 25, 1917, Mr. Covert was appointed principal as- 
sistant engineer of the Western Pennsylvania division at Pitts- 
burgh, Pa., and on March 1, 1920, he became engineer 
maintenance of way of the Western Pennsylvania division, 
with headquarters at Pittsburgh, Pa., which position he was 
holding at the time of his recent appointment. 


C. E. Weaver, engineer maintenance of way of the Central 
of Georgia, with headquarters at Savannah, Ga., has been pro- 
moted to chief engineer, with the same headquarters, succeed- 
ing C. K. Lawrence, who has retired. 


B. F. Titus, heretofore with the General Railway Signal 
Company, has been appointed assistant engineer in the office 
of H. S. Balliet, engineer of train control, New York Central 
Lines; headquarters New York City. 


Irving Anderson, division engineer on the Atchison, Topeka 
& Santa Fe, with headquarters at Marceline, Mo., has been 
transferred to the Kansas City division, with headquarters at 
Kansas City, Mo., the position of division engineer on the 
Kansas City division being a newly created one. M. V. 
Holmes, roadmaster, with headquarters at Ottawa, Kan., has 
been promoted to division engineer at Marceline in place of 
Mr. Anderson. 


H. B. Knecht, division engineer of the Missouri Pacific, 
with headquarters at Coffeyville, Kan., has been transferred 
to the Arkansas division, with headquarters at Little Rock, 
Ark., succeeding Joe Davis, who has been promoted to as- 
sistant superintendent. W. F. Murray, assistant division engi- 
neer, with headquarters at Hoisington, Kan., has been trans- 
ferred to Coffeyville in place of Mr. Knecht. G. S. Smith 
has been appointed assistant division engineer of the Colorado 
division in place of Mr. Murray. 


Purchases and Stores 


T. J. Frier has been appointed purchasing agent of the 
Ann Arbor and Manistique & Lake Superior, with headquar- 
ters at St. Louis, Mo., succeeding C. Z. Hughes. 


J. E. Wharton has been appointed storekeeper of the newly 
organized maintenance of way storehouse of the Western 
region of the Pennsylvania, with headquarters at Logansport, 
Ind., following the closing of the maintenance of way stores 
at Chicago and Indianapolis, Ind. H. W. Brant has been 
appointed assistant storekeeper. 


Obituary 


S. D. Cooper, assistant manager of treating plants of the 
Atchison, Topeka & Santa Fe, and recently president of the 
American Wood Preservers’ Association, died at Topeka, Kan., 
on June °%, after an extended illness. 


John D. Spreckles, president of the San Diego & Arizona, 
died on June 7 at Coronado, Cal., from a complication of ail- 
ments. He was born on August 16, 1853, at Charleston, S. C., 
and was educated at Polytechnic College at Hanover, Germany. 
He has been president of the San Diego & Arizona since 1906. 
He was also president of the Pajoro Valley Consolidated 
Railroad and in 1922 was president of the San Diego Electric 
Railway and the Oceanic Steamship Company. 


THe Raitway AND Locomotive Historicat Society, 6 Orkney 
Road, Brookline, Mass., has issued its eleventh historical bulle- 
tin. “Locomotive Builders of Paterson” (New Jersey) is the 
principal article in the pamphlet, illustrated by pictures of 
typical engines of the different makers. George Althouse, a 
locomotive runner who flourished in New York and Connecti- 
cut in the last century, is the subject of a sketch. 
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